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Executive Summary
The aim of WP4 in Platforms4CPS is to create a Foresight Community in order to produce common
insights and a vision which will contribute to EU worldwide leadership of CPS. For this objective, the
project brings together relevant stakeholders and selects experts. With this Foresight Community the
project elaborates common insights with notably the key goal of establishing best practices for CPS.
The subsequent phase is the definition of a vision for the community. In the first instance it is
necessary to establish common interests, beliefs and ambitions across the community. Going
forward Platforms4CPS has the aim of building a lasting and sustainable Foresight Community.
The project has thus far compiled a list of key stakeholders for a starting point: an Expert Advisory
Board (23 experts), a larger general list of registered specialists (today more than 60 participants) and
many stakeholders of a community which is quite large and addresses many sectors of industry in
Europe. This European CPS community includes partners of H2020 projects (more than 30 current or
recent projects ICT, FOF, ECSEL, etc.), members of associations (Artemis-IA, etc.) and partnerships or
initiatives related to CPS (Digitising Europe Industry, etc.). It is intended to further expand this
through connection with communities and other projects.
This deliverable describes the activities that the project has performed to date to activate the CPS
community to form the Foresight Community. The main activities have been to identify key
stakeholders, develop common ground, investigate a vision, share ideas and provide motivation for
collaborative action to bring together and develop a community around CPS technologies and
applications. Groups have been created that will work collaboratively to embrace and promote the
vision. Notably in this area there has been good engagement across the community with members
keen to participate and contribute in the projects activities. This is being done by gathering
community views via remote or face-to-face interviews and also via engagement in Platforms4CPS
workshops. Already there has been very good engagement with researchers, practitioners and ICT
providers.
A good number of events, workshops and interviews have permit to identify first resulting elements:
 PlatformsArena in May 2017
 project booth at DIF in May 2017
 project Market workshop in May 2017
 project roadmapping workshop in June 2017
 project CPS foundation workshop in June 2017
 roadmapping workshop in October 2017
The invited experts and specialists have given their vision about the technical drivers, the nontechnical enablers, the challenges and wish lists for CPS. As an intermediate status this can be
summarised through the following top priorities:
-CPS technological priorities:
 increased automation
 increased connectivity and connectivity to the cloud
 big data analysis
 process optimisation
 integration and interoperability
 data security and safety
 Artificial Intelligence and cognitive systems
 a characterisation to reason about CPS
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-CPS non-technological priorities:
 community building
 education
 open platforms with standardised interfaces
 certifiably reliable platforms
 easy-to-use platforms
 living test-labs
 clear business models
 cross-disciplinary research
With the progress of the project the emerging themes “autonomous systems” with “artificial
intelligence” and “trust” becomes very prominent.
Going forward work will continue on engagement with the community further expanding it to add
more stakeholders and to provide two-way interaction through workshops. In particular, best
practices for CPS are targeted as well as the dissemination to promote and spread Platforms4CPS key
messages.
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1 Introduction: purpose of a CPS foresight community and
ecosystem

Figure 1 Platforms4CPS Approach to Constituency Building

Constituency building is highly important within Platforms4CPS. The key aim is to bring together the
relevant stakeholders and provide the selected experts needed for all Platforms4CPS activities to
create a Foresight Community as shown in Figure 1. The goal is to engage with a cross section of the
ecosystem including active R&D organisations, researchers and practitioners in the field, as well as
end users. As part of this the project has been compiling a list of key stakeholders which will be used
as a starting point to set up collaborative links with the main research and practice centres, e.g. CPSE
Labs, across Europe. It is intended to further expand this as the project progresses through
connection with communities and other projects. The subsequent phase has been to define a vision
for the community. In the first instance it is necessary to establish common interests, beliefs and
ambitions across the community. This is being done by drawing upon the community and gathering
their views via remote interview, face-to-face interviews and also via engagement in Platforms4CPS
workshops. The results of this have been distilled into a set of visions covering different domains:
•
•
•
•

Transportation (Safe Connected Autonomous Vehicles)
Health (Ageing & Living Well)
Manufacturing (Industrie 4.0 – Digitising European Industry)
Energy (Secure and Sustainable Energy)

Work has also elaborated on definition of common insights drawing upon a range of activities both
in WP4 from interviews and workshops on the foundations of CPS but also from WP1, WP2 and WP3.
Here a key goal is to establish best practice for CPS. Going forward Platforms4CPS is performing a
number of activities with the aim of building a lasting and sustainable Foresight Community. Expert
Groups have been created that will work collaboratively to embrace and promote the vision. Notably
in this area there has been good engagement across the community with members very energised
and keen to participate and contribute in the projects activities. This highlights the importance of the
activities being undertaken.
Foresight Community Building is the key goal of WP4 but this is being further enhanced via activities
across Platforms4CPS in other workpackages. The aim of WP4 specifically is to bring together and
structure the Foresight Community in support of development of future CPS. Complementary to this
in WP3 an ecosystem of developers and users is being created around key platforms that have been
identified. Engagement is being further supported via PlatForum and PlatformArenas The aim is to
develop a community that reflects a large and diverse stakeholder base that provides links between
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communities and policymakers. Already the stakeholder presence fortifies the Platforms4CPS voice
and this is also fuelling the project's constituency building by attracting more stakeholders. The
ultimate aim is involvement across the wide community of many stakeholders which will lend
authority, credibility, and legitimacy to the goal of Platforms4CPS, thereby boosting its influence.
As a starting point the project has engaged with existing funded projects, both in partnership with
the EU and also via industry, e.g. ECSEL and ITEA as well as with industry associations such as
ARTEMIS-IA. Additionally, Plaforms4CPS has been active in addressing the foundations of CPS
engineering via holding workshops with both industry and academia participation. Here there is a
need to link the expertise of the academic community which are driving technology push with the
needs and experience of the industrial community to identify both market pull and also key industrial
concerns that need addressing. This has been further backed via performing interviews with industry
stakeholders. This has led to recommendations being made for pivotal research to address concerns
that are fundamental across several domains. A final key objective of WP4 is to build consensus on
societal and legal issues related to the deployment of CPS. This recognises that barriers exist to the
successful deployment of future systems such as privacy, security and liability. Here views have been
canvassed across industry and academia and these will be addressed in future work via a workshop
under Task 4.4.
This deliverable describes the activities that the project has performed to date to activate the CPS
community to form a Foresight Community. The main activities have been to identify key
stakeholders, develop common ground, create a vision, share ideas and provide motivation for
collaborative action to bring together and develop a community around CPS applications. Already
there has been very good engagement with researchers, practitioners and ICT providers in major
programs such as ECSEL, ITEA and ARTEMIS-IA. Going forward work will continue on engagement
with the community further expanding it to add more stakeholders and to provide two-way
interaction through workshops. In particular, best practice for CPS will be sought as well as the
outreach via these links to promote and spread Platforms4CPS key messages.
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2 Stakeholders for a CPS Foresight Community and Ecosystem
Structuring of constituencies and building a sustainable community is at the heart of Platforms4CPS.
The project brings together the various stakeholders from industry, academia and policy making to
foster consensus building as well as promote critical discussions on various aspects related to the
roadmaps, research priorities and recommendations, foundations of CPS, platforms and their multisided markets, socio-technical, legal and social aspects of CPS. The constituency building activities are
closely linked to the cooperation with other initiatives in the field (including ECSEL/ARTEMIS, ITEA,
FoF/EFFRA). Constituency and ecosystem building activities include the establishment of a
Platforms4CPS external advisory board (EAB), experts group and cross-cutting working groups
connected via the PlatForum and meeting face-to-face at the various Platform4CPS organised events.
All the consortium members are committed and active in the goal of promoting CPS and platforms to
build up and sustain a foresight community. During the project lifetime, the project will already work
towards a sustainable form, a Platforms4CPS Alliance to take forward the vision and firmly establish
and support the community within Europe, which is foreseen to continue and expand upon the
proposed communication platform, information sharing, working groups, repositories and events
after project end.
Platforms4CPS is in an extremely good position to create a ‘foresight community’, as the consortium
members are deeply rooted and have been involved in a vast amount of foresight and roadmapping
activities for many years, creating agile networks as well as experts and working groups around CPS
themes.
Laila Gide (Thales), being the lead of the ARTEMIS-SRA, and ECSEL-ECS roadmap is well known within
the related community and can easily attract foresight experts to participate in Platforms4CPS
activities and contribute to the expansion of this ecosystem. All other project partners have also
been very active throughout FP7 and H2020 in CPS, SoS, IoT, Embedded Systems and FoF foresight,
which is an excellent starting point. S2i led the predecessor Road2CPS (H2020-ICT1) roadmap and not
only all results, but also the ‘experts community’ built, feed into the project seamlessly. THHINK was
involved in CPSoS (FP7-CSA), and is active in PICASSO EU-US (H2020), FOR has coordinated the
CyPhERS roadmap and is leading the CPSE Labs H2020 IA (including an innovation roadmap for
ecosystem building), where KTH is also involved. Festo has very close links to
FoF/EFFRA/MANUFUTURE as well as to EPoSS and is active in respective CSA projects such as
ConnectedFactories, FUTURING and inSSIght. Moreover, the consortium has very good links to
national and regional initiatives (see Table 1 in section 2.1.5).
The way the CPS foresight community and ecosystem (defined in the previous chapter) work and the
identification of stakeholders who contribute to it is of major importance for its impact. This chapter
deals more specifically with the question of the participants of the community. The CPS Foresight
Community is the core of the CPS community, and a whole ecosystem lives around it. As in any
domain, the ecosystem is supposed to be open and to work on the basis of volunteer actions from its
participants. It can take benefit of lists of contacts where each member can find the information and
support he/she is looking for, whether it be technical, financial, commercial, etc. The Foresight
Community is supposed to be structured and organised with the aim to provide a vision and be a
reference for the community and the ecosystem.
The different community levels need to include complementary participants, from advanced
technical research to end-user consumers. The purpose is to benefit from a vision being the
combination of scientific advanced considerations based on technical challenges and industrial
perspectives including market viewpoints as well as development/production constraints.
The Foresight Community is therefore structured around an initial core team which is, beyond the
Platforms4CPS project partners and the cluster of current CPS projects, comprised of the External
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Advisory Board and more largely a list of registered specialists (see Figure 2). The CPS cluster led by
Platfomrs4CPS is made of the ICT DEIS (9 organisations), CPSwarms (9 organisations), Bonseyes (13
organisations) and Cerbero (11 organisations) projects. In the frame of the cluster, there has been
collaboration and dissemination on activities across the projects (common mailing list), cooperation
advancing harmonisation of terminology, research on platforms, discussion and comparison of
project activities, survey of relevant events and jointly targeting these, unified canvas of data driven
business models (automotive, certification process, etc).

Figure 2 CPS Foresight Community and Ecosystem
Beyond the registered specialists and External Advisory Board, the community is made of R&D
organisations active in CPS but also of end-users of CPS systems as well as current European projects
(their executive board and mainly their coordinators) and taking benefit (as a starting point) of
already existing ecosystems in the domain.
The External Advisory Board (EAB) and the list of specialists registered via Platforms4CPS website
have been built in the framework of Platforms4CPS. The CPS community in itself also already exists
thanks to previous coordination projects, innovation actions and associations. It is constantly growing
and strengthening notably thanks to Platforms4CPS multiple actions (workshops, enquiries, forums,
repositories, etc.).
This section gives a (non-exhaustive) list of stakeholders for the CPS Foresight Community. There are
on one hand the many stakeholders attracted to the Platforms4CPS project: the EAB and registered
experts already mentioned, the PlatForum specific discussion groups, many followers of the ICT1
cluster and on the other hand the associations, organisations and clusters that Platforms4CPS is
linking. Moreover, it is interesting to recall that Platforms4CPS also makes the link between H2020
actions in CPS-1 and other topics and ECSEL/Artemis especially through Artemis-IA president and also
other project partners.

2.1.1 Expert groups embracing and promoting vision
The External Advisory Board set up by Platforms4CPS is composed of 23 experts from SMEs (6), large
industries (8), academic organisations (8) or associations (1). These experts who come from different
horizons are involved in workshops, document review and other activities linked to the project to be
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at the core of the foresight community. The table in annex (Table 3) provides the main information
about the members of this group.
Moreover a list of registered specialists is progressively built thanks to registrations on the
Platforms4CPS website (60 members at the time of writing this). The members of this list are
'interested people', who want to know more about Platforms4CPS project and get involved. They are
CPS or application domain experts/specialists but not necessarily selected by the project as advisors.
40% of them are from academic organisation, 25% from SME and 35% from large industry. Their
preferred CPS domains are (several responses possible):
 Manufacturing (35%)
 Smart transportation (20%)
 Health (16%)
 Smart cities (15%)
 Energy (14%)
 Others (8%).
18 European countries are represented (see the distribution on Figure 3). Moreover there are 3 US
participants and 1 CH.
Besides this, there are also people who signed up for the Platforms4CPS newsletter and those who
follow the project on social media or are connected via LinkedIn. Moreover, there are people
interested in and discussing specific themes in the PlatForum and people who participate in the
project workshops, interviews, who like to discuss, etc. but are not interested to become part of a
group. There are also the CPS cluster partners (sister projects of the 2016 ICT1 call) in touch with
Platforms4CPS partners. All of these are in a way part of the 'Foresight Community' at different levels
of commitment, showing that many ways to get involved with the Platforms4CPS have been
activated.
Many people contributed either to face-to-face meetings, interviews, commenting on the project
blogs/documents, re-tweeting, or following more passively. All in all, a large number of people have
been involved already.
IE; 1 LU; 1
CZ; 1
GR; 1

CH; 1

PT; 1
US; 3

DK; 1

DE; 11

EE; 1
NO; 1
BE; 2
FR; 7

SE; 3
IT; 3

NL; 5
ES; 4
RO; 4

AT; 4
FI; 4

Figure 3 Geographical coverage of registered specialists.
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2.1.2 R&D organisations active in CPS
R&D organisations include SMEs (there are thousands in the domain), large enterprises (some of
them are worldwide or European leaders in their market) and universities or academic organisations.
It is not possible to give a comprehensive list of such relevant stakeholders, but a good extract of
these organisations can be found in the member lists of the many associations addressing CPS topics
(see below). Information on the distribution of the LEs and SMEs by market sectors and by countries,
on the addressed technologies, standards and platforms is given in Deliverable D1.2.
As well as the technology that stakeholders can envision for future CPS systems from their
knowledge, end-users can bring their own perspective. Considered end-users are the experts from
industry (large or small enterprises) who integrate CPS in their products. These products can be of
many types ranging from small consumer products to large systems of systems comparable to smart
city topics through products like airplanes, trains, etc. The contribution of end-users of CPS systems
in the foresight community is also interesting. They can bring different kinds of enlightenment to the
vision of the CPS application domains. These stakeholders can have a great impact on CPS
technologies dissemination and acceptance. They are indeed present in the Platforms4CPS External
Advisory Board (see annex table 3).

2.1.3 Current (or recent) European and national projects
Many current EU projects address Cyber-Physical Systems. A list of them is given in annex (Table 2).
We selected a list of 33 projects. This represents a large number of partners involved. The executive
board, coordinators, or possibly motivated partners of these projects can have an interesting fruitful
role in the CPS Foresight Community thanks to their specific position in the community given by the
advanced research and innovation or coordination actions they are leading. Some of them have a
specific focus on CPS whereas other projects simply concern themselves with aspects of CPS.
This includes:
- 8 RIA, 4 IA and 3 CSA projects from call ICT-2014-1, topic ICT-01
- 4 RIA projects from call ICT-2016-1, and 1 CSA (Platforms4CPS) topic ICT-01
- several RIA and CSA projects from call ICT-2015-1, topic ICT-04
- several RIA projects from call ICT-2016-1, topic ICT-10
- several IA and CSA projects from call ICT-2016-2, topic ICT-04
- several ECSEL, DS, FOF projects 3
This list can be completed by considering the clusters of CPSOS and FOF projects (see deliverable
D1.2).

2.1.4 Already existing CPS ecosystems and initiatives
CPS ecosystems can already benefit from existing initiatives. Among these initiatives we can find local
clusters, innovation hubs, associations, etc. The field of applications and technologies is in general
not limited to CPS, but CPS is at least one of their major topics. A very detailed report on the
European ecosystem can be found in D1.2: ‘European ecosystem and market opportunities
assessment’.
The ‘Digitising European Industry Initiative’ is a major initiative of the EC policy making stakeholder
for CPS. This includes the Digital Innovation Hubs notably those in the field of the Smart Anything
Everywhere initiative with 4 areas. Area 1 is Cyber-physical and embedded systems.
3

In the context of the Digitising European Industry initiative, FoF projects such as e.g. funded under “FOF-11-2016 - Digital
automation” play an important role and provide useful links in particular with regard to digital platform building.
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Figure 4 EU Digitisation Initiative
Furthermore largely Digitisation Initiatives (for Research and Innovation) address CPS aspects with, at
EU level4 (see Figure 4), the application PPPs FOF (Factory of Future) and SPIRE (Sustainable process
industry), the digital sector PPP ECSEL, Photonics, Robotics, HPC, 5G and Big Data, and on ICT the
I4MS (innovation for manufacturing SMEs) and the SAE (Smart Anything Everywhere) initiatives. At
multi-regional level there is the Vanguard initiative.

Figure 5 Map of EU Digitisation Initiatives at European, National and Regional levels
4

Oettinger European Commission Press Release, Commission sets out path to digitise European industry, Brussels, 19 April
2016, download: https://ec.europa.eu/digital-single-market/en/news/communication-digitising-european-industryreaping-full-benefits-digital-single-market
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National and regional level policy makers have promoted numerous digitisation initiatives also
impacting CPS.
This includes (see map Figure 5): High Value Manufacturing Catapult, Digital Catapult, Innovate UK,
EPSRC Manufacturing of the Future (UK), Action Plan for Manufacturing (Scotland), Made Different
(BE), Flanders Make (Flanders), Marshall 4.0 (Wallonia), Nouvelle France Industrielle, Industrie du
Futur, Transition Numérique, Programme des Investissement d’Avenir (FR), Plan Industries (Ile de
France), Produtech (PT), Smart Industry (NL), MADE (DK), Produktion 2030 (SE), FIMECC PPP
programmes, DIGILE, TEKES (FI), Demola (LT), Innomed, Innolot, CuBR, Biostrateg (PL), Platform
Industry 4.0, Mittelstand 4.0, Smart Service World, Autonomik fur Industrie 4.0 (DE), It’s OWL
(Ostwestfalen Lippe), Allianz Industrie 4.0 (Baden Württenberg), Smart Industry (SK), Prumysl 4.0
(CZ), Produktion der Zukunft (AT), Operational programme in region western Greece, IOT and
industry 4.0, Fabbrica Intelligente (IT), Ass. Fabbr. Intell. Lombardia, Industria Conectada 4.0 (ES),
Basque Industry 4.0, and IPAR4.0 platform (HU)

2.1.4.1 ECSEL
The ECSEL JU can notably be highlighted here. ECSEL is a partnership between the private and the
public sectors for electronic components and systems.
The ECSEL Joint Undertaking is established within the meaning of Article 187 of the Treaty on the
Functioning of the European Union for the implementation of the Joint Technology Initiative on
'Electronic Components and Systems for European Leadership' for a period up to 31 December 2024.
Its main objectives are recalled here:
 Contribute to the development of a strong and globally competitive electronics components
and systems industry in the European Union
 Ensure the availability of electronic components and systems for key markets and for
addressing societal challenges, keeping Europe at the forefront of technology development,
bridging the gap between research and exploitation, strengthening innovation capabilities
and creating economic and employment growth in the Union;
 Align strategies with Member States to attract private investment;
 Build a dynamic ecosystem involving Small and Medium-Sized Enterprises (SMEs),
strengthening existing clusters and creating new clusters.
An ‘Electronic Components and Systems’ SRA is being prepared by ECSEL and its 3 member
associations.
The members of the ECSEL JU are:
 the European Union (through the Commission);
 Member States and Associated Countries to the Framework Programme Horizon 2020 on a
voluntary basis;
 Three associations (EPoSS, AENEAS and ARTEMIS Industry Association) representing the
actors from the areas of micro- and nano-electronics, smart integrated systems and
embedded/cyber-physical systems.

2.1.4.2 Artemis-IA
As the ARTEMIS IA is the one most related to CPS, it is described in more detail here.
The ARTEMIS Industry Association is the association for actors in Embedded Intelligent Systems
within Europe. The association represents its members - industry, SMEs, universities and research
institutes - in ECSEL Joint Undertaking.
The ARTEMIS Industry Association continuously promotes the R&I interests of its members to the
European Commission and the Public Authorities of the participating states.
The Artemisia association includes 186 members. The association distinguishes 3 types of members:
51 A members (SMEs), 90 B members (research organisations and universities), 39 C members (large
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enterprises). It also considers 6 associates (umbrella and branch organisations) which are Asidees,
DSP Valley, Embedded France, Knowledge Transfer Network, NMI and SafeTrans.
The Platforms4CPS consortium has deep links to the initiatives described above and additional
initiatives, networks and projects (for details please see Table 1), which are being activated to
stimulate the creation the foresight community.

2.1.5 Other consortium links to CPS-related projects and networks
For the building of a foresight community, the consortium can build on a large range of links:
The Consortiums links to related projects and networks planned to involve
THA

-

-

-

-

-

-

-

Thales is one of the ITEA Founding Companies, active both in ITEA governance and ITEA
technical activities, including (with the contribution of whole ITEA ecosystem) to the
elaboration of ITEA “living roadmap”. ITEA scope is broader than CPS and IoT, however
these are fully part of ITEA scope, and ITEA did contribute to the emergence and
consolidation of platforms for digital innovation.
Thales is actively participating to Artemisia, in particular to the elaboration of research
agendas, with a strong focus on embedded systems, ambient intelligence, and cyberphysical systems. Laila Gide, chairing the “Strategic Research Agendas” working group, will
bring the methodological and relational background and will liaise with key experts from
different domains who can directly participate to the CSA.
Thales is involved in at least 4 French regional industrial clusters
- Systematic (Paris region) cluster on software and electronics for the digital
revolution
- Aerospace Valley (South West region) on aeronautics, space and embedded
systems
- Images et Réseaux (Britanny region) on digital contents and networks
- Minalogic (Rhône-Alpes region) on micro-electronics
These regional clusters all maintain references lists of regional collaborative research
projects some of which could be relevant, either as “horizontal” or “vertical”; they usually
maintain lists of CPS, IoT, and embedded systems (especially domain independent)
technologies which can feed our catalogue of building blocks; some have a “roadmapping”
activity involving industrial and academic experts who could participate to workshops;
they all provide facilities for the dissemination of our results at regional level, with a
strong focus on SMEs.
Thales is involved in “Embedded France”, a national not for profit association established
by the 4 regional clusters mentioned above to federate the French industrial ecosystem of
embedded software and systems. The association gathers industrial actors in all positions
in the value chain, from technology providers to system integrators. Its mission includes
promoting technologies for CPS, IoT, including software building blocks and platforms.
Different working groups in Embedded France are addressing different technical issues.
Thales is member of “S3P Alliance”, an industrial alliance for the definition on a European
platform for the “Internet of Important Things”.
Through Embedded France and the regional clusters, Thales is active in EICOSE, the
European Center of Excellence for Complex Safety Critical Systems Engineering, with focus
on transportation and industrial automation.
In the ITEA and Artemis framework, Thales has been actively promoting Open
Interoperability Platforms for Engineering tools, and has been one of the main supporters
of the Polarsys platform hosted by Eclipse Foundation
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Specific links to the CPS community through constituency building activities within
Smart4Europe, Road2CPS, CPSE Labs, TAMS4CPS, Road2SoS and Road4FAME (experts
group, core group, events, workshops)
Roadmapping expertise and expert networks on European level due to the previous
coordination of Road2CPS (H2020-ICT). Road4FAME (FP7-FoF), Road2SoS (FP-ICT),
TAMS4CPS (H2020-ICT), NanoRoadSME (FP7-NMP), PhotonicRoadSME (FP7-ICT)
Constituency Building. Outreach and Exploitation in Photonics4All (H2020-ICT), Co-Factor
(H2020-FoF), EFFECTIVE (H2020-FoF)
Several national and international RTD projects, KIC InnoEnergy, Close link to Industrie 4.0
Network of approx. 1000 Technology Transfer Centres of the Steinbeis Foundation
Close contact to SMEs through Ministry of Finances and Economics of the State of BadenWürttemberg (head of SEZ is the Ministries’ Commissioner for Europe)
Partner in the Enterprise Europe Network (EEN), technology transfer network with more
than 600 partners worldwide, and is chairing the ICT sector group and is a member of the
transport sector group
THHINK is engaged at the UK national level in the Transport Systems Catapult
At UK national level is working with Cranfield University on practical applications of Cyber
Physical Systems in the aerospace, marine, automotive and rail sectors.
At the European level THHINK is a consultant to DG Connect writing a number of EC
documents covering technology roadmaps, policy and strategy for ICT for Digistising
European Industry, Cyber Physical Systems, Systems of Systems, Internet of Things and
Digital Manufacturing.
THHINK works for the European Parliament providing briefing papers/videos for MEPs on
the societal and legal issues of future transportation systems.
At European level on EU Road4FAME project performing roadmapping and business
modelling in manufacturing
At European level in EU Cyber Physical Systems of Systems (CPSoS) roadmapping project
Chairing the Transport and Logistics Working Group covering aerospace, automotive, rail,
maritime and trucking.
At a European level in the Smart4Europe project providing support to the Smart Anything
Everywhere initiative.
At the European/International level on the PICASSO joint EU and USA ICT collaboration on
smart cities, smart transport, smart energy, Big Data, 5G and IoT/CPS leading work
developing a panorama of programmes and interviewing industry, as well as being on the
EU/US CPS/IoT Expert Group.
At an International level THHINK works with the Director of NIST’s Engineering Labs. on
Intelligent Manufacturing Systems
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Involvement in CPS- and Industrie 4.0 -related initiatives at European, national and
regional level such as
European Level:
=> EFFRA – European Factories of the Future Research Association (www.effra.eu):
Member of the EFFRA Board and of the FoF PPP Partnership Board
=> EPoSS – The European Technology Platform on Smart Systems Integration (www.smartsystems-integration.org): close working relations to EPoSS members
National Level:
=> Platform Industrie 4.0 (www.plattform-i40.de): Member of the steering committee and
of
various working groups e.g. on reference architectures, standards and norms
=> Labs Network Industrie 4.0 (http://lni40.de): Member of the board
KL
=> SmartFactory (www.smartfactory.de): Member and implementation partner
Regional Level:
=> “Spitzen“ (Leading-Edge) Cluster microTEC Südwest (http://microtec-suedwest.de):
Member of the board and involvement in several CPS-related RTD projects in the field
of
Micro Systems Technologies and Smart Systems Integration (link to EPoSS RTD topics)
=> Hahn-Schickard association (www.hahn-schickard.de) within the Innovationsallianz
BadenWürttemberg (www.innbw.de): Chairman of the board and involvement in several CPSrelated RTD projects (Micro Systems - based solutions for Smart Production Systems)
=> Allianz Industrie 4.0 Baden-Württemberg (www.i40-bw.de): Supporting partner,
providing e.g.
technical equipment and didactic advice for 15 Learning Factories 4.0 in BadenWürttemberg
Several national and international RTD projects in CPS- and Industrie 4.0 - related topics
with a focus on connecting the physical world (e.g. Festo automation components with
sensors, actuators, etc.) with the “cyber” world (virtual modeling, simulation, etc.)
Connected to multiple Swedish and European networks, see list for dissemination
ICES competence network in the Stockholm region (www.ices.kth.se)
Close contacts to SME’s in Sweden, in particular through collaboration with Stockholm
Innovation and Growth (STING) and their CPS incubator (THINGS)
ARTEMIS-IA member.
Specific links to the CPS community through constituency building activities within CPSE
Labs, CyPhERS, CP-SETIS and collaboration with other related activities (expert
participation) such as TAMS4CPS, Road2SoS and Road4FAME
KIC EIT DIGITAL – part of the CPS action line, including leading one activity and also
involvement in the CPS summerschool (which is rotating among partners, KTH hosted in
2015)
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FOR

fortiss is involved in a multitude of Bavarian, German, European, and transatlantic
research and innovation networks:
- Close cooperation with the Zentrum Digitalisierung Bayern for developing a Bavarian
digitisation strategy and coordinating its implementation; stakeholder comprise
academics, industry, and public authorities.
- Close contacts to SMEs in Bavaria, in particular through the ICT cluster network BICCNet
(~700 companies), the Bavarian Industry Association (vbw—Vereinigung der Bayerischen
Wirtschaft e. V.), and the Chamber of Commerce and Industry for Munich and Upper
Bavaria.
- Established working relationship with the German National Academy of Science and
Engineering (Acatech) for roadmapping (e.g. CPS Agenda)
- Member of the EIT Digital; fortiss hosts the satellite co-location center of the EIT Digital in
Munich..
- Coordination of the CyPhERS European CPS research roadmap.
- Coordination of the CPS Engineering Labs network of CPS design centers.
- Participation in (and former lead of) the Smart Anything Everywhere (SAE) initiative of the
EC.
- Active involvement in the European CPS community through participation in roadmapping
workshops such as TAMS4CPS, EC expert workshops, and Artemis Summer Camp, Spring
Event, and Digital Innovation Forum.
- Coordination of the Transatlantic CPS Summit for promoting a sustainable cooperation on
CPS research and development between the US and Europe.
SYS
- With its Open Innovation focus, the Systematic Paris-Region international competitiveness
cluster is there to bring together and promote an ecosystem of excellence that counts
over 800 members. Systematic connects stakeholders (Academia & Industrials) from
software, digital and industry, and boosts digital projects through collaborative
innovation, SME development, networking and business sourcing, across a range of future
growth sectors: energy, telecoms, healthcare, transport, information systems, factory of
the future, digital city, and security. The cluster is also there to promote its members, its
region and its innovation projects, with the aim of raising their profile and enhancing the
attractiveness of the geographical territory and ecosystem.
Table 1: Links to national and international projects and networks
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3 Initiating a vision (and first key messages)
The first steps in building the community have been the organisation of face-to-face interviews and
workshops to capture a vision in order to catch first key messages. This section reports on these two
activities performed in the frame of the project.

3.1 Community Insights from Face-to-Face Interviews
In order to gather insights from the community 29 companies have been interviewed in face-to-face
interviews: Kuka, BeckGreener, Flags, MIRA, Renihsaw, Solartron, TBat, Lanzauner, Niche Vehicle
Network, Flowlens, ATS Global, CallidusCloud, ABB, Siemens, Rockwell Automation, Grant Thornton,
LineView, SALT Efficiency Tracking, MTC, Aeris, Edenhouse – SAP, IBM Watson, Exact, Saddle Point
Technologies, CISCO, Balluf, Schneider, Magna, Eurotherm. The results of the interviews are
summarised below. The interviews were carried out anonymously and names are only provided
where permission has been given.

3.1.1 Automotive
Within the Niche Vehicle Network there are a large number of innovative activities going on being
supported by small automotive companies. Examples of this are the RDM automotive Lutze
pathfinder project, Westfield which is working on autonomous vehicles for the Heathrow gateway,
and EVBlue who are replacing the instrument panel of a car by a smart phone. It was noted that for
large automotive companies there was huge investment in virtual engineering. This was not the case
for smaller automotive manufacturers who produce low numbers of cars every year. Here CAD and
Finite Element software is considered to be too expensive and not relevant. Likewise if a company is
building 100 cars a year by hand there is no need for automation. Slightly larger companies such as
Morgan who produce 1000 cars a year do have some production process but this is still basic. It is
only when millions of cars are being produced that the investment in robotics pays off. (This raises
some interesting questions about the impact of robotics on employment and when it is cost effective
to switch from humans to robots).
There have been some interesting investments in testing for the future. These include the Digital
Engineering and Test Centre which had been established in the UK at Olympic Park and an Advanced
Propulsion Centre. It was noted that the industry was also looking to new ideas one of which was
gaming for the digitalisation of the automotive supply chain.
Magna International Inc. is a Canadian global automotive supplier. In 2014 it was the largest
automobile parts manufacturer in North America. Its operating groups include Magna Steyr, Magna
Powertrain, Magna Exteriors, Magna Seating, Magna Closures, Magna Mirrors, Magna Electronics
and Cosma International. Magna manufactures auto parts for GM, Ford, Chrysler as well as Tesla,
Volkswagen, BMW, Peugeot and Toyota. Parts include rearview cameras, door latching systems, and
electric drivetrains for the Ford Focus Electric. The company is also active in vehicle lightweighting
and fuel efficiency. Magna advocated the need for standards at an international level to ease
systems integration.
MIRA is the national centre with 650 employees for testing cars in the UK and has extensive state-ofthe-art testing facilities for car-to-car and car-to-infrastructure communications and also for
autonomous driving. The need for interoperability and standards for Car2Car communications was
advocated. The need for standards to allow interoperability in the powertrain domain was also
highlighted. There are a lot of new innovations being developed in areas such as electric and
hydrogen vehicles which will lead to new standards. A key one needed is standardisation for
charging. With respect to autonomous cars there is a need for standards for things like ADAS. This is
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important for both automotive companies and testing companies as standards are required in order
to invest in the right equipment for development and testing which is a very high cost. It was noted
that with Brexit and changes to funding rules companies such as MIRA which is no longer an SME due
to its size is placed in a difficult position when it comes to gaining access to collaborative funding and
joining European initiatives. In particular around half the staff of MIRA are engaged on funded
research programmes so access to funding and collaborative research are highly important.

3.1.2 Industrie 4.0 for Manufacturing
Industrie 4.0 is a major initiative within manufacturing across Europe. Siemens are particularly active
in this area. Jurgen Maier of Siemens is blogging on industrial strategy, Industry 4.0, IoT etc. and is
speaking at a number of events around Europe both to large companies and to SMEs. He has also
produced publications highlighting the needs for R&D and also digital upskilling and leadership.
Within the UK the Digitisation of Manufacturing is being considered by the Manufacturing
Technology Centre which is part of the High Value Manufacturing Catapult that develops and proves
innovative manufacturing processes and technologies. Here a Blueprint for Manufacturing in the UK
has been produced outlining the UKs views on Industrie 4.0.
There are different views on what Industrie 4.0 actually is and Rockwell Automation highlighted that
their view was that Industry 4.0 was about collecting large data, making this available and turning
this into information for different stakeholders. A challenge is to provide role specific data. There are
a number of interesting standards being developed by ISO and IEC and what is really required is a
standard for interoperability. The Collaboration Ethernet IP Advantage ODVA standard was
highlighted as being very good for communications. Safety and security were identified as being big
issues. It was also noted that there was no such thing as “IoT Ready” or “Industry 4.0 Ready” and this
seems to be used very much for marketing. The Rockwell approach is to build partnerships with
companies such as Cisco, Infinity, Microsoft and PANDUIT. For existing companies in the domain a
problem is that Cisco and Microsoft are moving into the automation sector becoming competitors.
Although this is good for customer choice work is still needed on understanding what Industry 4.0
really is and to identify what parts of Industrie 4.0 is right for different customers.
ATS Global identified that the biggest challenge for Industrie 4.0 comes from Executives and Business
leaders who need to invest in the technology and set the business direction within companies for the
next 10 years. The key things that Industrie 4.0 needs to deliver is a solution. A problem often
encountered within industry is that there is involvement of different departments with different
budgets. Trying to get them to work together on the same strategy can be difficult. For most
managers the main concern is to keep the factory running to get a product out of the door. Thinking
to the future education and skills are needed at all levels. There are big opportunities and one can
envisage in the automotive sector intelligent products that can analyse themselves. In the Aerospace
sector there is a lot of interest in gathering product statistics for the factory and supply chain.
Considering sensors for Industrie 4.0 companies such as Solartron provide position sensors using the
Orbit network which allows 150 sensors to be connected together with a variety of interfaces, e.g.
USB, plc, .dot which allow them to be integrated into other machinery and plant. This is used in
gauging and measurement by automation companies. Balluf is another company that provides
sensors for automation and here connectivity is provided by IoLink at the network level. It was noted
that Industry 4.0 is driving the industry at the moment and is seen as a marketing ploy, e.g.
companies claiming to be the “Heartbeat of Industry 4.0”. The reality is that sensor companies are
agnostic about the higher levels of integration as they can be plugged into different systems.
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3.1.3 Cloud Computing
Cloud computing is very much the emphasis for many companies. Edenhouse (part of SAP)
highlighted the need for networking large and small business transactions outside boundaries.
Where B2B and IoT Connections are needed a Cloud platform is an obvious choice for connecting
between external systems. There are opportunities in process automation and predictive
maintenance but a barrier is cost. There is also the need to interact and connect with outdated
legacy systems. In many cases it is necessary to upgrade existing systems to exploit technologies
which is expensive. The biggest barrier, however, is the issue of Cloud security and there is a need to
reassure people on reliability and security.
It was highlighted by Martin Gale the CTO of IBM responsible for IBM Watson that there is great
interest in connecting Scada systems to ERP systems but the problem is that there is a sizeable
software footprint required in order to do this. Cloud availability at a low price point makes it more
accessible and this is where IBM believes there is a future. In many cases customers ask what can
connectivity with analytics do for them. The use of the Cloud is seen as a democratising driver. A
problem is that within industry there are a myriad of legacy systems and so it is a brownfield world.
In many cases the equipment in place is 30 or 40 years old and has limited existing instrumentation.
In order to gain quick wins the approach being taken by IBM is to promote data collection via
instrumentation with aftermarket sensors, e.g. temperature, noise, etc., to create simple projects for
demonstration. The key aim of this is to start small and show that there is some value to using the
Cloud. The key is to start small and then move quickly. It was noted that even fairly simple things can
have a huge impact. In the automotive sector for instance unplanned downtime typically costs
between $200-20000 per/minute and the average downtime is typically 15 minutes. Cognitive
analytics are now available which can be exploited. The Watson analytics performs hypothesis
analytics at edge nodes providing information that can be used for actionable insight. It was noted
that it is important to upskill the workforce and there is a growing worry of an ageing workforce. The
ThingMonk developer conference for people making IoT platforms was highlighted as being active in
the area of Industrie 4.0.
Operating in this area is Exact Software that provides software that automates the manufacturing
flow from quote to cash, including WMS, MRP, production planning and mobile solutions for the
shop floor. The company provides an “all in one integrated system out the box” that supports
business-wide automation. EXACT provides solutions typically to SMEs that vary in size from 1-100.
They provide a Standard product, and variations for called Manufacturing Advanced and
Manufacturing Ultimate. The biggest challenge is that customers are concerned about Cloud security
risks. Notably Exact claim that they have been certified as never being hacked in 30 years. Their data
centre is based in London.
CallidusCloud is a Cloud computing company that has been in existence for 20 years. The company
produces sales and marketing tools that are integrated and operate between ERP and CRM. These
are used for applications primarily when selling at volume. It allows configuration of a price and
quote based on customised products by selecting options. For instance, it calculates the price plus
the commission for salesman and also prompts to sell more expensive features. This tool is used by
ABB as the company has many configurable products. The main concern from customers was
identified as security.
In the area of robotics there is great interest in connecting robots to the Cloud in order to gather
maintenance data. Kuka, who were recently bought by a Chinese company, have developed an
interface to allow engineers to connect to their robots via a Smart pad or laptop to download
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maintenance data and perform diagnostics. This is already being used by automotive companies such
as Jaguar Land-Rover for fault management in their factories. An issue for companies is where is their
data held which can be considered to be commercially confidential. Although Kuka provide their own
Cloud as they are now a Chinese company this introduces problems. In the case of Jaguar Land Rover
a local server is used rather than the Kuka Cloud. It was also noted that due to concerns over
confidentiality and security Kuka could no longer supply robots to the US Aerospace Industry. In
order to get around concerns over data Kuka had established a data centre in Germany (See Kuka
Connect) and this was being rolled out across subscribers. It was acknowledged by the company that
security was a key issue and it was important for customers to trust them. There was a key need for
Information Standards.
Langzauner make hydraulic presses used in the manufacture of composites. They produce a range of
machinery which is used for the production of a wide range of products from ski and snowboard
presses, veneer presses, laboratory presses and presses for the composite industry. Increasingly
their customers are connecting their machinery to other systems and so they have produced an
interface to the IBM Cloud. It was noted that there is a need for standards for
interoperability/flexibility and also many companies wanted the data to be kept locally.
In the area of Additive Manufacturing Renishaw Inspection highlighted that companies are
increasingly connecting their machinery to the Internet. This allows connection to design packages
and also to decision support and maintenance systems. At the moment companies such as Renishaw
are using their own internal standards for connection to 3D printing machinery. There is thus a need
for data standards to allow machine interoperability. In this area Siemens was seen to be a leader
and had been promoting interoperability within its offerings for Industry 4.0.

3.1.4 Optimising Business Processes
Schneider are promoting the use of Internet straight to the factory floor. This is done via an Ethernet
backplane to devices such as PLCs with a remote access App for an i-Phone that operates standalone
using HGML5. The Wonderware product from the company is looking at Cloud based solutions,
however there is a need to educate customers on security as there is a fear of putting things in the
Cloud. Schneider are using Achilles Level 2.0 which is an Industrial standard for cyber security. This
checks that the firmware uploaded is correct and it is also tamperproof. The Wonderware software
provides visualisation and decision support with the aim of providing customers with situation
awareness. With this it is possible to build with standard templates and lock and unlock attributes as
required. There is a need for standards that operate across a business and also for alarms (such as
FDS 11 verified systems which use 3 forms colour, shape and number) to ensure that alarms are
interpreted correctly. Authentication and login access needs to take into account different system
roles. The company is using the Cloud for the Wonderware Historian feature as this logs a lot of data.
Here the company relies on the Microsoft Azure Cloud using AES 256 encryption. It was noted here
that the data is encrypted in the Cloud and the data belongs to company that generates it. There are
concerns from customers about where data is held and so the company has separate data centres in
the US, in Europe and in Asia. Eurotherm have also been bought by Schneider and they highlighted
that the key interest at the moment is in R&D in cyber security and IoT as these are seen as key to
the future. ABB also backed up this view and highlighted the need for process development and the
need to successfully demonstrate the new technologies. As a result of this the company was
investing heavily in Case Studies.
LineView provide solutions for packaging lines. The main problem is in getting the right data and
understanding where the data actually is. The company provides an Ethernet connection solution
based on the OPC-UA standard. It was noted that there was a big market for consultancy and
systems solutions in this domain. The bottling industry for instance is rapidly growing in developing
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markets such as India, China and Brazil. A major challenge when operating across these markets is
the need for regionalisation of software in lots of different languages. It was noted that OPC works
very well for connectivity, however, there was a need to supply a web browser that supports 4
different languages. Although standard screens are used this still requires a lot of effort. Many
companies operate a range of plants quite often in different countries and there is a market for
Dashboarding for headquarters which is a very different data view than that required for managers
of production lines. It is thus important to provide a Manager View and a Director View that may well
be looking over 5 factories across different countries.
Saddle Point Technologies is a UK company that provides software for supply chain planning and
optimisation. The company wants to sell worldwide but highlighted that different cultures can cause
problems. For instance it was noted that Germans operate a perfectionist culture whereas other
countries are more interested in price point, etc. Many SME customers operate many different
systems which are often not well connected or organised. Providing solutions that try and
standardise the process is problematic and anything that requires process change is a barrier. It is
also the case that there are a lot of legacy systems and a lack of interoperability between systems. It
was thought that a good approach is to educate customers about concepts so it is possible to sell to
them later. In order to do this though there is a need for digital upskilling of the workforce. Critically
it is important not to use technical jargon, as customers really want to hear the solution.
Another company that provides tools for optimisation is SALT which provides software for efficiency
tracking. SALT highlighted that interoperability and standards are required and that the myriad of
legacy systems that exist are a barrier. Moving to the Cloud is advantageous but there are concerns
for customers about security. In reality this can be provided but there is a need for customer
education. Flags, another company that provides software solutions for optimising business
processes through quality, also highlighted the need for automation standards. It is important to
understand what can be extracted from data in order to provide decision support and identify
bottlenecks. Flowlens also echoed this need for standards. This company provides CRM and ERP
solutions.

3.1.5 IoT Connectivity
CISCO provide boxes that perform analytics and provide digital solutions. Key target markets for
Cisco are transport, utilities and manufacturing. A key selling point of the latest products is that they
provide security. With respect to what customers want there is a demand for plant floor uptime,
availability and end-to-end security. In order to provide this Cisco has been buying up security
companies and as a consequence they feel that they are in a good position to move into markets
such as Smart Factories. It was noted that other companies, e.g. Rockwell, just rebadge CISCO routers
anyway. The strategy of Cisco is to move up the value chain to tackle predictive maintenance in the
longer term. There are also many opportunities in tracking and tracing. It was highlighted that there
is a need to skill the workforce and a challenge here is that the workforce is ageing. There is also a
need to think about future architectures and job skills partitioned according to plant solutions. In
future there will be a need for digital scientist job positions within companies. In work with Network
Rail Cisco have been connecting with other tracking systems such as WiFi tags etc. and with devices
that use Low Power Bluetooth which is currently the favoured solution in the low power wireless
domain. Looking longer term it is expected that more processing and analysis will be done at the
edge (within Cisco boxes) leading to fog computing.
Aeris provides IoT Connectivity for 2G and 3G systems. Although 5G is interesting there is no demand
for it now. The company is providing data connectivity and SIM card for lots of different countries. In
the majority of cases applications require low data volumes and latency is not an issue, however, the
expectation is that in future there will be 1 billion IoT messages a day. Applications for this are in
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vehicle telematics, usage based insurance, and monitoring in a variety of sectors, e.g. pump condition
monitoring, temperature, humidity, etc. Aeris provide a Cloud platform that connects to airport
Gatelink systems to download data from aircraft and also provide a middleware platform which can
be used in predictive maintenance and automation applications. The company is working with
Softbank a major Japanese telecoms company and has developed a link to telematics boxes. They are
also active in the car insurance domain providing connectivity for Ingenie a system that provides
insurance for young drivers. It was highlighted that in future nobody will own the SIM and already
Apple are using this approach in some applications.

3.1.6 Support for Business
BeckGreener highlighted that a key need from an SME perspective is protection for Intellectual
Property developed. This is particularly an issue as SMEs tend to be innovative and produce new
ideas. Protection of IP is expensive for companies and in many cases out of reach for SMEs. One
approach is to be very agile and continuously evolve products and accept that the competition will
copy ideas. A main factor in the cost is the need for legal advice. In this area it was advocated that
there is a need for free advice and connection to Patent Attorneys. In this areas BeckGreener are
providing free advice via a hotline, with free consultation for IP protection. This was a new initiative
that had been introduced in the UK and was also being considered for the World Intellectual
Property Office.
It was highlighted by companies such as TBAT that in order to get access to investment and optimise
internal funding for research there is a need to help SMEs in particular. A challenge for many SMEs is
the time and effort to understand all the various tax laws and incentives and in many cases
companies are concentrating on day to day running rather than thinking ahead to future investment
and research needs. If considering a move to the US it can be daunting as the processes for start-ups
and tax laws in the US are complex. Companies such as Grant Thornton provide a BusinessOne Stop
Portal which allows companies to start-up in the US without the need to engage lawyer and provide
supporting software such as Turbotax wizard to walk people through the tax system. The company
also provides advice on investment, in particular how best to invest in new technologies.

3.1.7 Summary of Key Points Identified
The interviews performed to date have proved to be very enlightening and further interviews are
planned going forward. Some key messages can be derived which it is clear must be addressed by the
CPS community. The drivers identified are






Increased connectivity
Increased automation (both in factories and for autonomous vehicles)
Connectivity to the Cloud and Big Data Analytics
Optimisation of Processes
Rise of IoT and Blurring of CPS/IoT Boundaries

Here the community sees these as both opportunities to create new products and services but also
challenges for the future. A number of barriers were identified:




Lack of standardisation and interoperability
Security and privacy
Need to support SMEs in Innovation Ecosystem (Intellectual Property and Investment)
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The issues of security and privacy will be addressed in future work looking at the societal issues of
CPS. The challenges identified for SMEs are addressed within Platforms4CPS via connection to
Innovation Hubs such as CPSE Labs but it is clear that much more effort is required here at European,
National and Regional Levels. This goes beyond the technology itself and requires interventions in
both intellectual property protection and national tax laws. Additionally, it is noted that industry
itself acknowledges the marketing hype that is present in terms of Industrie 4.0 and what Big Data
analysis and Cloud connectivity will provide in the future. Here there is a need to manage
expectations and provide a neutral balanced perspective to the CPS community.

3.1.8 Domain Visions
During the course of activities a number of visions have been developed. Firstly, it is not possible to
provide a vision for CPS as a whole as there are many different views on what CPS actually is. It was
clear, however, that it is possible for experts and practitioners to gather around visions targeted at
domains. In this case there are already existing visions that are being strongly promoted across
Europe such as Digitising European Industry and Ageing and Living Well. Here pragmatically it makes
sense to adopt these strongly promoted visions within Platforms4CPS rather than create yet another
vision which may not gain traction. With this in mind the following visions for the transportation,
health, manufacturing and energy sectors are proposed:
• Transportation (Safe, Connected Autonomous Vehicles)
• Health (Ageing & Living Well)
• Manufacturing (Digitising European Industry)
• Energy (Secure and Sustainable Energy)
These visions will be promoted to the community and also to R&D organisations, researchers and
practitioners in the field, as well as to end users via PlatForum and PlatFormArenas in WP3 and via
the dissemination activities in WP6.

3.2 Events, meetings organised, gathering inputs
Platforms4CPS has been actively stimulating contributions and exchanges of perspectives to gather
inputs from CPS experts in various Platforms4CPS organised events. Moreover, the projects has
disseminated and discussed its results very widely during the first project year. Both approaches have
attracted stakeholders to follow the Platforms4CPS activities, become members in the Platforms4CPS
registered experts or External Advisory Board (EAB) and to participate in working groups in the
PlatForum. This chapter presents events where inputs have been gathered. Events where results
have been disseminated are presented in next section.
The following Platforms4CPS organised events/workshops have been held during the 1st project year,
which initiated collaboration with different stakeholder groups:
1. PlatformsArena Workshop at Festo (May 2017) – collaboration with ConnectedFactories and
BeINCPPS, reaching out to SMEs
2. Platforms4CPS booth at DIF (May 2017) – collaboration with ARTEMIS/ITEA, collaboration
with ICT-1 2016 projects (joint booth), collaboration with other projects (SAE, HiPEAC, etc)
3. MarketLandscape Workshop (May 2017) – targeting industrial participants from different
domains, attended by ConnectedFactories/EFFRA representative
4. Roadmapping Workshop at 23rd ICE/ITMC/IEEE Madeira (June 2017) – interaction with
ICE/ITMC/IEEE community (academics, industry and policy making) on future CPS
technologies and societal themes, international event
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5. Foundations of CPS Workshop (June 2017, Stockholm) – collaboration with CPSE Labs,
industrial participation representing multiple programmes (e.g. 5G and AIOTI), also
participants from NIST in the US.
6. Roadmapping Consensus Workshop at Thales in Paris (October 2017) – interaction with
roadmapping and foresight community (academics, industry and policy making) on future
CPS technologies and non-technological priorities, as well as barriers for CPS implementation
These workshops revealed important insights, which are detailed in the respective workshop reports
and can be found in the resources section of the Platforms4CPS website:
https://www.platforms4cps.eu/resources/
A short summary of each workshop, linking different stakeholders to the Platforms4CPS foresight
community and ecosystem is presented below.

3.2.1 PlatformsArena: Digital Manufacturing Workshop in Stuttgart on 4th of May
2017
The Platform4CPS consortium held its first PlatformsArena Workshop at the Festo Technology Plant
in Stuttgart in collaboration with the Horizon 2020 projects ConnectedFactories and BEInCPPS. The
workshop was attended by 21 participants from industry (mainly SMEs) and academia, who
discussed currently available platforms, with a particular focus on accessibility for SMEs. One aim of
the workshop was to align supply and demand. Main points of discussion were, if the current
solutions fulfil real customer needs and how to adapt current solutions to these. The workshop
methodologies ranged from informative presentations (e.g. results from CPS platform survey) to
show-case demonstrations at the shop-floor level (guided tour through the Festo Technology Plant)
to interactive sessions (e.g. scenario prototyping “CPS and CPS platforms”).

Figure 6 Digital Manufacturing Workshop
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According to the participants, some main challenges, gaps and barriers for the deployment of CPSbased, digital manufacturing platforms are:
 Lack of standards
 High complexity and confusing diversity of an exploding number of CPS platforms
 Unclear privacy and data security issues
 Still unclear business models and practical applications
Some identified success factors and enablers:
 ‘Open’ platforms with standardised interfaces and opportunities for cooperation
 Demonstration centres and living test-labs (open testing environment)
 Broad communication of success stories (successful applications, business model, …)
 Increasing transparency for customers and end-users
 Education and training for specific target groups
Finally, the “wish list” – regarding user needs, requirements and demands – comprised amongst
others:
 Inter / Intra-operability of platforms based on shared standards
 Secure and reliable platforms, e.g. certified by an independent organisation
 “Easy-to-use” and “easy-to-understand” platforms (plug & play, …) for the end-user
 Proven benefits of the new technology for the manufacturer (good practices, …)
 Sustainability of the provided technology (upgradable, adaptable, flexible, …) in the context
of the long-term oriented manufacturing equipment investments
 Broad awareness raising campaign and availability of education and training course for
specific target groups

3.2.2 Platforms4CPS Community Booth at the ‘Digital Innovation Forum’ 2017 (DIF)
in Amsterdam
The ARTEMIS Industry Association and the EUREKA Cluster ITEA organised the international industry
driven event for the global software innovation community on 10-11th of May 2017. Around 450
participants attended the Forum, which was dedicated to Digital Transformation with a strong focus
on global topics of Digital Innovation, future emerging challenges for industry, and research &
innovation (R&I) results. Next to inspiring keynotes, the audience could participate in a Digital
Transformation Panel, moderated by the Platforms4CPS consortium member Meike Reimann (S2i) as
well as in interactive workshops on emerging challenges for industry in terms of Smart Energy, Smart
Health, Smart Manufacturing, and Smart Mobility. Furthermore, a total of 66 exhibitors showed
impressive R&I results and business impacts of their ECSEL-JU, ITEA and H2020 projects in a large
exhibition.
The Platforms4CPS team was present with a ‘community booth’ - together with the Horizon 2020
sister projects DEIS, CERBERO, BONSEYES and CPSwarm, showcasing the projects results, but also
gathering inputs from the conference participants and attract them to become part of the
Platforms4CPS community. For this, the booth was equipped with an interactive survey for visitors to
vote on their CPS Technological and Non-Technological Priorities. During the two days event more
than 50 visitors from large Companies, SMEs, Academia, and Other Institutions (i.e. Clusters,
Associations) voted. The results of the survey will contribute to derive CPS recommendations for the
European Commission and are summarised in the first newsletter of the project (and shown below)
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Figure 7 Technological priorities votes at DIF

Figure 8 Non-technological priorities votes at DIF

Figure 9 Platforms4CPS project at DIF
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In addition, to voting of CPS priorities the Platforms4CPS booth visitors received information
regarding the objectives, approach, and expected impacts as well as how to become members of the
Platforms4CPS community. During the event, a significant number of CPS specialists joined the
project advisory network. All registered experts were invited to participate in the Platforms4CPS
PlatForum and workshops as well as informed on upcoming CPS related events.

3.2.3 Platforms4CPS Market Landscape Workshop in Amsterdam on the 9th of May
2017
This Workshop was held back to back to the DIF event, and 15 participants mainly from industry
attended the event. The interactive workshop focused on i) relevant core technologies for CPS and
IoT, ii) a market perspective investigating the current commercial offer, iii) needs and barriers for a
successful implementation in different application domains (manufacturing, transport, energy and
health) and iv) opportunities for the adoption of CPS platforms.
During the interactive workshop, the results of the Platforms4CPS market segmentation were
presented and discussed as well as the outcomes of the CPS Platforms Survey. Discussion particularly
focused on identifying needs and barriers for a successful implementation in the different application
domains. The results will contribute to guiding future tasks including an analysis of competition and
opportunities for the European Ecosystem, CPS platform advancement and research roadmap
development. These will be inputs for the European Commission to prioritise research calls but also
the overall community.
One specific outcome of this workshop was the agreement for a closer information exchange and
cooperation between the CSA project “ConnectedFactories”, which is coordinated by EFFRA, and
Platforms4CPS. Therefore, market analysis and platform survey results have been aligned, and
application scenarios from the EFFRA project (jointly discussed at the ConnectedFactories Scenario
Building Workshop, 28 September 2017, in Brussels) have been used as a starting point for the CPS
Building Block identification in WP3.
Feedback also included that out of the four domains the healthcare tends to be more careful with
adopting new technology. Also the degree of caution depends on how invasive things are; e.g.
fitness-related applications are easier to introduce than e.g. surgery. Fitness applications are partial
CPS systems given their monitoring focus and ‘connectedness’ drawing on IoT technology. More
generally, prevention is important, senior care, living at home; implies remote healthcare and
therapy. The systems will also become more complex. There will be a big shift in the future moving
focus from hospitals to practitioner; also more integration of hospital care and home care to shorter
stays in hospitals. The “Industrie4.0” effort has a long way to go despite the early introduction of
distributed control systems in process control and manufacturing. This implies that the step towards
I4.0 is quite large for many enterprises, and especially for SME’s. In the transport sector some
additional ideas were circulated such as health monitoring for drivers (although difficult to get into
medical sector due to regulations, accreditation) and fleet management was believed to be a
tremendous opportunity.

3.2.4 Platforms4CPS Roadmapping Workshop in Madeira on the 28th of June 2017
The Platforms4CPSRoadmapping WS was held in the frame of the 2017 ICE-IEEE conference and was
set to discuss visions and priorities in the area of Cyber-Physical Systems (CPS). The interactive
workshop focused on relevant technology fields and related research priorities to fuel the
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development of trustworthy CPS. The workshop gathered 15 CPS-experts from industry, academia
and policy-making.

Figure 10 Roadmapping Workshop in Madeira
Regarding the technological topics, and related future priorities ‘safety and security’ ranged highest
in the workshop, which corresponds very well to previous workshops (with the ARTEMIS/ITEA
community at the DIF and also within the Road2CPS workshops). There is a broad consensus that
these topics will be crucial for the success of CPS, and that concerns related to safety, security,
privacy and trust might act as showstoppers if not solved. Another very important topic is related to
‘integration, interoperability and standards’, including digital platforms and reference architectures,
which have already become a key priority theme for the European Commission and their Digitisation
Strategy, and have also been discussed in the frame of the ICE/IEEE conference (FoF-11 projects
sessions). Integration of legacy systems and the harmonisation of standards are seen as crucial to
speed up the developments and make them accessible and useful for a broad range of users. While
big data and modelling and simulation was seen as an important enabler, ‘autonomous CPS’
including the human within the system, based on artificial intelligence, equipped with decision
making and means of actuation were seen as key priorities for future CPS related programs.
Cognitive systems, including capabilities like diagnosis, prognosis, prediction and self-x awareness,
situational awareness were seen as core CPS topics to be further emphasised in future.
Main barriers were seen to be missing interoperability, the fragmentation of initiatives, missing
IT/CPS skills and high implementation costs. Moreover, mastering the complexity and emergence of
systems will be crucial for the success of future CPSs. Business related barriers include missing
business models, legal frameworks, and questions related to liability. In addition, social acceptance
needs to be ensured and ethical concerns alleviated.
In terms of the CPS Technological Priorities the workshop participants had a strong emphasis on
‘(Cyber)Security, Privacy, Confidentiality’ as well as on ‘Safety, Dependability, Resilience, Fault
Tolerance’, which was expressed in discussion comments such as ‘Couch hacking is today easier than
throwing a Molotov-Cocktail’. These priorities were even more pronounced in the subjective
workshop voting. Regarding the voting we have seen that a decisive influence on the workshop
certainly had also come from the previously held plenary panel, which had a strong focus on ethics
and security. In contrast to the CPS Technological voting, the CPS Non-Technological voting pointed
out that there is - in relation to some CPS themes, a gap between the company/institutional and the
subjective view of the workshop participants. A good example of this was the category ‘Ethics’, which
were voted on place six, was afterwards ranked - in relation to the subjective view, on the first place
of the survey. Here again concerns were expressed that the following generations will not be able to
communicate with e.g. the other sex, that they become more unsocial, due to the increased
technology efficiency, flexibility, and great advantages through CPS. Next to the more social and
societal related topics, the participants in particular suggested to enhance the support of ‘Education,
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Training, Skills and Re-Skilling’ and ‘Regulation, Legal Issues, Single Digital Market’. However, as an
overall conclusion of the workshop session there is an evidence to act, due to upcoming ethical and
security challenges in terms of the global growing/dissemination of advanced CPS Technologies.
Therefore, the workshop participants recommended that the EC to emphases more deeply the
above-mentioned priorities to reduce societal fears for a more optimised development of CPS
Technologies in the European Union.

3.2.5 Platforms4CPS Foundations of CPS Workshop in Stockholm on 2nd June 2017
The Foundations of CPS Workshop took place at KTH in Stockholm. It was organised by the
Platforms4CPS2 H2020 project and supported by the CPSE-labs H2020 innovation action and ICES4,
the Swedish ICES competence network in embedded and Cyber-Physical Systems. It gathered 22
participants. The motivation for the workshop was to (1) bring existing viewpoints and investigations
on foundations of CPS together, (2) incorporate complementary perspectives such as humans as part
of CPS, and (3) dealing with the fragmentation into topical but still related areas such as CPS,
IoT/IIoT, systems of systems and data analytics. Initial findings include the following:




Definitions of CPS are very general. Because of this, and since there are many types of CPS,
there is a need to develop a characterisation that can be used to describe and reason about
CPS.
Addressing the foundations of CPS faces the challenge of disciplinary and theoretical
fragmentation (e.g. control, safety, embedded, various software disciplines, AI) that needs to
be overcome, at least “bridges” are needed.
Key challenges related to the foundations of CPS include developing a better understanding
on the facets of CPS complexity, composability of CPS (principles for achieving desired
behaviours and properties), handling AI as a novel ingredient in CPS (deserving special
attention e.g. w.r.t. robustness, and safety), and human-centred design of CPS.

In-depth discussions took place for the following four topics:
 Humans as part of CPS
 CPS and systems engineering – facets of complexity
 Autonomy, AI and self-awareness
 Composability for CPS
Further topics were also elicited during the workshop. An additional (yet well-known topic) that was
raised and discussed at the workshop is that of how to deal with fragmented disciplines and theories.
This topic relates closely to several of the chosen topics. While CPS provide unprecedented
opportunities, future CPS are also likely to be of unprecedented complexity. It is commonly
understood that we are already with existing systems stretching the limits with which cost-efficient
and trustworthy systems can be developed. In dealing with an expanding scope of knowledge,
science and engineering has progressed by increasing depth and specialisation of its disciplines.
Unfortunately, CPS does not respect these decompositions; end-to-end system level properties will
depend on a multitude of decisions and considerations. The problem is multidimensional since a CPS
will be “decomposed” into multiple viewpoints.
The properties of a CPS appear as a result of the component, software and physical system
properties and their interactions. Since a CPS typically involves tight integration among components
and various technologies, intricate relationships will result which impact system level
aspects/properties such as functionality, performance, safety, security, availability and
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interoperability. Changes in some of the component level properties, or the composition of
components, is likely to affect multiple system level properties. This leads to tensions and
necessitates trade-offs assuming that these interrelations are understood and can be managed. The
development of CPS, and Cyber-Physical Systems of Systems, will moreover involve huge amounts of
people/organisations, tools and standards/regulations. Humans will engage as CPS developers,
producers, users, operators, maintainers, or just be affected by the effects of various CPS.
As part of further work, apart from stimulating the community to engage on the CPS foundations, we
will continue to analyse the facets of complexity, characteristics and architecting/systems integration
aspects of CPS.
The topic of building a sustainable community was addressed very concretely during the Workshop,
specifically how a community could be best created and maintained, including suitable mechanisms
and best practices. The Platforms4CPS PlatForum already played a pivotal role during workshop
preparation and to maintain contacts and discussions thereafter. The PlatForum was launched as an
on-line interactive forum for stimulating debate on CPS. The PlatForum provides features like wiki,
blogs, questionnaires, and discussion forums. One dedicated part of the PlatForum concerns
Foundations of CPS.

3.2.6 Platforms4CPS Consensus Roadmapping Workshop in Paris on 23 rd of October
2017
The Platforms4CPS Consensus Roadmapping WS held in Paris, was set to discuss visions and
priorities of recently produced roadmaps in the area of Cyber-Physical Systems (CPS), draw
recommendations for future research and innovation activities and elaborate strategies for their
implementation. The interactive workshop focused on relevant technology fields and related
research priorities, as well as needs and barriers for a successful implementation in different
application domains (manufacturing, transport, energy, health and smart cities). The workshop
gathered 23 CPS-experts from industry, academia and policy-making, which elaborated on specific
related CPS-themes (including Platforms, Autonomy and CPS Engineering) and discussed these in
relation to industrial demand and customer needs. Above others, experts presenting results and
perspectives from the ARTEMIS-IA and ECSEL-SRA, HiPEAC, CPSoS, CyPhERS, Road2SoS, Scorpious
roadmaps were present. Moreover, the European Commission gave some insight into strategic
developments and directions for future research programs.

Figure 11 EC presentation at Consensus Roadmapping Workshop
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A high priority for the future, presented by the EC representative, was in ACPS = Autonomous Cyber
Physical Systems, an idea that had also be highlighted in many roadmaps and chosen as a focus
theme in Platforms4CPS. Its importance was broadly shared amongst the workshop participants and
was one of the themes highlighted as ‘emerging new theme’ in the interactive session as well as
group work.
Comparative presentation of the different roadmaps and an interactive session to build a matrix of
priority themes, revealed similarities but also differences amongst the roadmaps. Themes of great
consent were:










Integration, Interoperability, Reference Architectures, Platforms
Connectivity
Safety, Reliability
Security, Privacy
CPS Engineering
Cognitive Systems, Situation Awareness
Artificial Intelligence, Autonomy
Human Machine Interaction
Computing and Storage above others.

Figure 12 Interactive session at Consensus Roadmapping Workshop
In its second part the project will steer towards how these themes relate to “modifying the real
world” and complexity management.
Regarding the trends and emerging themes ‘Autonomous Systems’ became very prominent in
connection with ‘Artificial Intelligence’ and ‘Trust’. Moreover, the ‘Human in the Loop’ or ‘Human as
Part of the System’ was mentioned and discussed very intensely.
Within the group work, details on specific topics and subtopics to be taken care of in future R&D
were elaborated. As ‘Platforms’ is a main project focus, a summary of results of this group is shown
below:
Platforms - research and implementation priorities:
 Interoperability and integration of legacy systems, as well as federation of platforms,
establish an operating system for CPS
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Agile reference architectures for different domains, including efficient re-use and
composability
Let developers add value in an open source environment, driven by the market
Give guidance to navigate through the fragmented market with a vast number of platforms
Need for reference implementations and pilots leading to (industry driven) standardisation
Develop the eco-system and coordinate EU, national and regional initiatives

More detailed results can be found in the workshop report.

3.3 Events where results have been disseminated
Next to the Platform4CPS organised workshops, the consortium members actively contributed to
external workshops, conferences and events, to disseminate and discuss the Platforms4CPS findings
but also to liaise with and attract stakeholders to the CPS community. Due to the variety of activities
(please see dissemination table in D5.2), only a few examples are given below, specified by
stakeholder groups.

3.3.1 Digitising the European Industry Initiative
Close links have been built and intense exchange has taken place with the DEI initiative. Various
members of the consortium (THHINK, S2i, and partly THA, FESTO) have taken part in the working
groups (especially Platforms and Digital Innovation Hubs) and the first stakeholder meeting in Essen
(Jan 2017). Moreover, Haydn Thompson/THHINK acted as Rapporteur for the Platforms group, and
continues to support the EC in DEI meetings acting as Rapporteur making it easy to integrate the
results into the Platforms4CPS activities and stay in contact with the respective community.
Next to this, the Platforms4CPS partners regularly participate in EC impact and info days and
consultations (ICT and FoF above others) fostering new collaborations.

3.3.2 ARTEMIS / EPoSS / ECSEL / ITEA Foresight / Roadmapping Community
A very close link and exchange of perspectives is provided through Laila Gide (Thales), being the lead
of the ARTEMIS-SRA, and ECSEL-ECS roadmap as well as Platforms4CPS partners being ARTEMIS
members (THA, KTH and S2i). Regarding EPoSS, Festo is partner in the respective CSA project
“inSSIght”. Platforms4CPS partners regularly take part in the ARTEMIS/ EPoSS/ECSEL events like
 ARTEMIS brokerage event February 2017, where S2i presented the Platforms4CPS project,
 EPoSS Working Group meetings (e.g. in the context of the SSI 2017 conference in March5 in
Cork or of the EPoSS Annual Forum6 in October 2017 in Graz),
 Digital Transformation Forum (DIF) ARTEMIS/ITEA event in June 2017 (all project partners
were present, booth and panel moderation),
 ECSEL Meeting in Malta in June 2017 (THA, THK and S2i),
 ARTEMIS-ECS Roadmap Day in October 2017 (KTH, THHINK and S2i)
 EPoSS Annual Forum in October 2017, where Festo introduced the Platforms4CPS project,
and

5

SSI 2017 conference (https://www.smart-systems-integration.org/public/news-events/events/ssi2017-international-conference-and-exhibition-on-integration-issues-of-miniaturized-systems)
6
“Smartandcyber-physicalsystemsinthecontextofIndustry4.0”attheEPoSSAnnualForum2017
“SmartSystemsforanautomatedworld”(program:https://www.smart-systemsintegration.org/public/news-events/events/eposs-annual-forum2017/programme/EPoSS_Draft_Programme_2017.pdf).
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EFECS in December 2017 (all partners, invited booth planned). ARTEMIS members are also
regular participants and speakers at Platforms4CPS events. Moreover, an article about
Platforms4CPS was presented in the ARTEMIS magazine, introducing the Platforms4CPS
project to the overall ARTEMIS community and beyond. ARTEMIS also plans to link its
website to the PlatForum, so that the exchange can be even intensified. ARTEMIS/ECSEL
members are already part of the Platforms4CPS advisory board and experts groups.

3.3.3 Factories of the Future: Platforms Community and Innovation Hubs
A close link and exchange of perspectives is provided through Festo, being in the board of directors
at EFFRA and member of the FoF PPP Partnership Board, as well as through S2i, being EFFRA member
and partner in the ConnectedFactories Consortium. THHINK is also engaged with EFFRA producing a
report on platforms for Digital Manufacturing. Especially through the close collaboration in the
ConnectedFactories CSA project, close links to other FoF 11 “Digital Automation” Projects could have
been elaborated (joint meetings with ConnectedFactories and specific Workshop at the IEEE in
Madeira June 2017). EFFRA/ConnectedFactories have participated in the Platforms4CPS Market
Landscape WS and Platforms4CPS partners (Festo, THHINK and S2i) in the ConnectedFactories
Scenario Building workshops (September and October 2017). The first PlatformArena WS was held in
collaboration with Connectedfactories and BeInCPPS (I4MS). Moreover, Platforms4CPS and
ConnectedFactories are exchanging and commenting deliverables and Platforms4CPS is providing
input to the ConnectedFactories Mapping Framework. Platforms4CPS partners take part in events
like
 Manufacturing Performance Days “Through Digital Transformation to Outcome Economy” in
Tampere in May 2017,
 MANUFUTURE Conference “Moving up the value chain” in Tallinn in October 2017, where
Festo also introduced the Platforms4CPS project, or
 at I4MS events, like the Digital Innovation Hub event in Madrid, October 2017,
to share experiences and results. Furthermore, some Platforms4CPS issues have been also absorbed
in the draft High Level Vision 2030 document of the European MANUFUTURE platform.

3.3.4 Smart Anything Everywhere: DIH Community and SME support
As Platforms4CPS partners are also active in the SAE Initiative (FOR in CPSE Labs, FED4SAE and
Smart4Europe, THA in EuroCPS and FED4SAE, S2i in Smart4Europe and CPSE Labs, KTH in CPSE Labs
and FED4SAE, THHINK in Smart4Europe), very close links exist here too. The members of the
Innovation Actions are mainly Competence Centres and Digital Innovation Hubs themselves, and the
‘customers’ are SMEs to get help in their digital transformation process. With this a very strong link
to the ‘real world’ application and challenges in the implementation of CPS in different domains is
given. Moreover, a main goal here is to build, expand and sustain the ecosystem around the
digitisation process. Platforms4CPS partners are actively involved in the strategy development and
can link this with the Platforms4CPS sustainability efforts.

3.3.5 Foundations Community
One of the overall goals of the Platforms4CPS project is to build an ecosystem within CPS,
establishing collaboration on the range of topics covered by Platforms4CPS. One of these topics is
that of the foundations of CPS engineering. The rationale for this topic is given on the one hand by
the increasing use and societal scale deployment of CPS, and on the other by the increasing
complexity of such CPS. In addressing the foundations of CPS engineering, there is a need to link the
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expertise of the academic community with the needs and experience of the industrial community in
order to identify and make recommendations for pivotal research to address concerns that are
fundamental across several domains. Platforms4CPS activities are driven by the Platforms4CPS
foundation workshops and working groups (within the PlatForum), and by visiting and speaking at
the related events. Some examples are the events organised by the “CPS Summit” (https://cpsvo.org/group/cps-summit), the EU/US collaboration for a Sound Science & Technology for
Engineering Trustworthy Cyber-Physical Systems, which fortiss has coordinated.

3.3.6 Interacting with other H2020 and ITEA Projects
As stated above (§2) the Platforms4CPS partners are well rooted within other CPS and related
projects in FP7 and H2020, being partners in or having links to projects like CPSoS, CyPhERS,
Road2SoS, Road4FAME, Road2CPS, HiPEAC, PICASSO, ConnectedFactories, inSSIght, above others.
The partners regularly share results, invite the other projects to participate in Platforms4CPS
activities and visit the other projects events (e.g. Road2CPS Final Event, January 2017; PICASSO WS
August 2017; ConnectedFactories Scenario WS, October 2017; HiPEAC CSW Stuttgart October 2017).
Regarding ITEA, the connection is initiated through the Platforms4CPS partners present in current
projects. Examples of such projects are OpenCPS with KTH or Assume with THA.

3.3.7 Interacting with Industry
Platforms4CPS Partners have close links to SMEs as well as large enterprises, and could already
attract them to various workshops and participation in activities. Many of the industry participants
within the External Advisory Board or experts/working groups have already been participating in
previous projects and are interested in becoming part of a long-lasting community. Industry related
activities include the market segmentation and elaboration of business opportunities, but also the
CPS platforms and building blocks to serve SMEs with a flexible access to CPS tools. SME needs and
challenges are specifically elaborated in the PlatformArena Workshops.

3.3.8 Interacting with Academia
Many of the Platforms4CPS activities raise interest in academia. Especially the Roadmaps and CPS
Foundations activities already created longer lasting discussions and many of the WS participants
have already followed the previous projects. The experts group includes 40% of academics and in the
External Advisory Board the number ranges to 8 members out of 23 (see chapter on stakeholders).

3.3.9 Interacting with Clusters
Festo presented Platforms4CPS to the German “Spitzencluster” microTEC Südwest, which is heading
the CPS activities of the “Allianz Industrie 4.0 Baden-Württemberg” initiative, as well as to HahnSchickard association, which is currently leading a regionally funded initiative on “CPS made in
Baden-Württemberg”.
Systematic presented Platforms4CPS to Mrs Jana.Bajec-Povse, Slovenian Minister Plenipotentiary at
the Slovanian Ambassy in Paris in order to be linked with stakeholders from the cluster TECOS in
charge of a regional funded initiative on Industrie 4.0 “GOSTOP”: Building Blocks, Tools and Systems
for Factories of the Future.
As well as to the ICT Technology Network, which is a full member of ENoLL (The European Network of
Living Labs) and the Opcomm Competence Centre's who has a short-term goal to design and build
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the prototype of an open communication platform which will serve as the basis for the development
of various new advanced services and applications for the Internet of Thing.
During an EU-Taiwan Cluster Matchmaking Event, organised by the European Cluster Collaboration
Platform (ECCP), which is leaded by the European Commission, Systematic had the opportunity to
present Platforms4CPS to Taiwan clusters Industry such as ITRI. The main goal was to foster
cooperation between European and Taiwanese clusters through R&D collaboration.

3.3.10 Interacting with Policy and Society
Some of the events the Platform4CPS partners were visiting, were on a more political/policy driven
level. One example was the ‘Digital Assembly in Malta’ (June 2017) where in dedicated sessions
awards were given to young people for their videos on Digitisation. Moreover, the chambers of
commerce or even the political parties had the topic of digitisation very high on their agendas and
discussed it in many panels and interviews. Many Platforms4CPS partners have close contacts to
national and regional initiatives, which they involve in the community building. S2i is in very close
contact with national and regional networks (Industrie 4.0) and also the ministry (head of SEZ being
the ‘commissioner for Europe’). Regarding the broader society, S2i publishes articles on ‘digitisation’
and Platforms4CPS for interested lay people on its portal but also in the SEZ news (August 2017) and
Steinbeis Transfer (print, November 2017).
An action was recently led towards French authorities by EmbeddedFrance (with a contribution of
Thales) to promote CPS. A report was provided to the French minister of Economy in August 2017
with an R&T roadmap covering the technology challenges and selected use cases and highlighting the
importance of action at European level. The message was clearly heard by the minister since he
started a few days after his speech to the MEDEF (French federation of employers) on the
transformation of the French industry by quoting the example of CPS.
Via PICASSO THHINK is engaged on policy for EU-US privacy, data ownership, Privacy Shield, GDPR,
Big Data, 5G (spectrum) and standardisation. THHINK is also actively engaged with the EC in
developing policy for DEI in the area of standardisation and platforms.
With regard to future funding programs in the field of digitizing industry, Festo has been in contact
with policy makers at regional (Baden-Württemberg), national (Germany) and European level. For
example, Festo discussed with representatives from German ministries of research and economics
the relevance of Cyber-Physical Systems in the context of the foresight and roadmapping process
“MANUFUTURE-DE 2030”. At European level, the issues have been discussed e.g. in the FoF Public
Private Partnership Board meeting with the European Commission as well as at the MANUFUTURE
2017 Conference in Tallinn, where also representatives from the European Economic and Social
Committee have been present.
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4 Making Foresight Community and Ecosystem work and last
The activities performed up to now in the project have extracted a large number of insights as
presented earlier. Beyond this, the Platforms4CPS project will continue to stimulate the creation,
grow and consolidate a community able to exchange ideas and perspectives through different means
provided by the project (repositories, forums, membership, face-to-face meetings and workshops,
etc.). The next steps of Platforms4CPS will allow further engagement with the whole community in
the perspective to go deeper towards a vision taking benefits from the insights already gained.
The means mentioned above and put in place by the project will continue to efficiently involve the
relevant stakeholders. These means will still motivate them not only to share the challenges they
face or foresee but also to propose innovative approaches to solve them. This will really energise
their contribution. They will also find that by being part of a network they will get benefits at the
level of what they bring. For the network itself, each member brings a value to the community thanks
to his contributions.
This will also allow progressive migration from shared insights to a real foresight. New perspectives
have been recently more highlighted. For instance, topics around artificial intelligence were not so
present initially in the CPS community. We plan to investigate further how bridges with such
technology classes can be strengthened.
Thanks to the platform approach and repository the capitalisation and evaluation of results will be
made easy by the project means. This will also contribute to reinforce the links among the
community and contribute to facilitate the emergence of a community foresight.
Sustainability is an important topic for such a community. The topic was addressed during workshops
organised by the project. Beyond the cost aspect, the credibility and appeal of the community will be
another motivation to aim at a sustainable community. When the community is perceived as
perennial and sustainable, the contributors are keen to participate to a community they perceive
thus as more credible and appealing.
It seems not too difficult to maintain the means that have been put in place by the project. The most
difficult part was to initiate them. Sustainability can be based on existing networks (clusters, etc). The
most relevant target is anyway to attract funding from motivated organisations thanks to return on
investment and value creation they can expect from the community. The implementation still needs
to be studied more precisely but could be based on sponsorship, membership fees, or funding
according to the kind of organisation considered.
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5 Conclusion
The previous chapters have illustrated the effort done by the Platforms4CPS team which very
successfully created in the first year the right means to build a Foresight Community and gather a
large number of interested people deriving very valuable discussions and insights. Platforms4CPS
gathered an External Advisory Board of 23 experts, a large list of registered specialists and many
other stakeholders from a community which addresses many sectors of industry in Europe.

A good number of events, workshops and interviews have permit to identify first resulting elements:
PlatformsArena in May 2017, project booth at DIF in May 2017, project Market workshop in May
2017, project roadmapping workshop in June 2017, project CPS foundation workshop in June 2017,
roadmapping workshop in October 2017.
The invited experts and specialists have given their vision about the technical drivers, the nontechnical enablers, the challenges and wish lists for CPS. This already permits to infer intermediate
top technological and also non technological priorities.

Work will now continue with going deeper into the vision, enlarging and consolidating the
community, and on developing more precise thoughts on sustainability.
The Platforms4CPS team wants to thank all the people who have participated with their
contributions and enthusiasm so far.
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6 Annexes
Table 2
Table of EU projects addressing CPS topic
Project name

Dates

Call

Type

SAFURE

2015-02-01 to
2018-01-31

ICT-2014-1

RIA (ICT
01)

ICT-2014-1
H2020-ICT2014-1

RIA (ICT
01)
RIA (ICT
01)
RIA (ICT
01)
RIA (ICT
01)
RIA (ICT
01)
RIA (ICT
01)
RIA (ICT
01)
IA (ICT01)

EoT

2015-02-01 to
2018-01-31
2015-01-01 to
2017-12-31

H2020-ICT2014-1
H2020-ICT2014-1

IA (ICT
01)
IA (ICT
01)

CPSE Labs

2015-02-01 to
2018-01-31

H2020-ICT2014-1

CPS Summit

2015-02-01 to
2017-01-31
2015-02-01 to
2017-01-31
2015-02-01 to
2016-07-31

H2020-ICT2014-1
H2020-ICT2014-1
H2020-ICT2014-1

ARGO

2016-01-01 to
2018-12-31

H2020-ICT2015

2015-12-01 to
2018-11-30
2016-01-01 to
2018-02-28
2017-01-01 to
2019-12-31
2017-01-01 to
2019-12-31
2017-01-01 to
2019-12-31

H2020-ICT2015
H2020-ICT2015
H2020-ICT2016-1
H2020-ICT2016-1
H2020-ICT2016-1

IMMORTAL
UNCOVERCPS
AXIOM
COSSIM
U-TEST
TAPPS
INTOCPS
CP-SETIS

EuroCPS

Road2CPS
TAMS4CPS

PHANTOM
HIPEAC
CPSwarm
DEIS
CERBERO

2015-03-01 to
2018-02-28
2015-01-01 to
2018-12-31
2015-02-01 to
2018-01-31
2015-02-01 to
2018-01-31
2015-01-01 to
2017-12-31
2015-01-01 to
2017-12-31
2015-01-01 to
2017-12-31
2015-03-01 to
2017-05-31
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ICT-2014-1
ICT-2014-1
ICT-2014-1
ICT-2014-1
ICT-2014-1
ICT-2014-1

Title
SAFety and secURity by dEsign for
interconnected mixed-critical cyber-physical
systems
Integrated Modelling, Fault Management,
Verification and Reliable Design Environment
for CPSs
Unifying Control and Verification of CPS
Agile, eXtensible, fast I/O Module for the
cyber-physical era
Novel, Comprehensible, Ultra-Fast, SecurityAware CPS Simulation
Testing Cyber-Physical Systems under
Uncertainty
Trusted Apps for open CPSs
INtegrated TOol chain for model-based
design of CPSs
Towards Cyber-Physical Systems Engineering
Tools Interoperability Standardisation
European Network of competencies and
platforms for Enabling SME from any sector
building Innovative CPS products to sustain
demand for European manufacturing

Eyes of Things
CPS Engineering Labs - expediting and
IA (ICT
accelerating the realisation of cyber-physical
01)
systems
Strategic action for future CPS through
CSA (ICT roadmaps, impact multiplication and
01)
constituency building
CSA (ICT Trans-Atlantic Modelling and Simulation For
01)
Cyber-Physical Systems
CSA (ICT
01)
Transatlantic CPS Summit
WCET-Aware Parallelization of Model-Based
RIA (ICT Applications for Heterogeneous Parallel
04)
Systems
Cross-Layer and Multi-Objective
RIA (ICT Programming Approach for Next Generation
04)
Heterogeneous Parallel Computing Systems
CSA (ICT High Performance and Embedded
04)
Architecture and Compilation
RIA (ICT
01)
CPSwarm
RIA (ICT Dependability Engineering Innovation for
01)
CPS
RIA (ICT Cross-layer modEl-based fRamework for
01)
multi-oBjective dEsign of Reconfigurable

40

Platforms4CPS

D4.1 Foresight community and ecosystem report
Version 1.0

SMART4EUROPE

2016-12-01 to
2019-11-30
2016-11-01 to
2019-10-31
2017-09-01 to
2020-08-31
2017-09-01 to
2021-08-31
2017-09-01 to
2019-08-31

AMASS

2016-04-01 to
2019-03-31

SafeCOP

2016-04-01 to
2019-03-31

MANTIS

2015-05-01 to
2018-04-30

BONSEYES
COEMS
FED4SAE
TETRAMAX

ECSEL2014-1
H2020ECSEL2015-2

RIA (ICT
01)
RIA
(ICT10)
IA (ICT04)
IA (ICT04)
CSA
(ICT-04)
ECSELRIA
ECSELRIA (8CPS)
ECSELRIA (01KAET)
ECSEL-IA
(17 –
CPS)

Catalysing Digitisation throughout Europe
Architecture-driven, Multi-concern and
Seamless Assurance and Certification of
Cyber-Physical Systems
Safe Cooperating Cyber-Physical Systems
using Wireless Communication
Cyber Physical System based Proactive
Collaborative Maintenance

European Initiative to Enable Validation for
Highly Automated Safe and Secure Systems
Compositional security certification for
medium- to high-assurance COTS-based
2017-01-01 to H2020-DS- IA (DSsystems in environments with emerging
certMILS
2020-12-31
LEIT-2016
01)
threats
Multi-disciplinArY integrated simulAtion and
forecasting tools, empowered by digital
continuity and continuous real-world
2015-10-01 to H2020-FoF- RIA
synchronisation, towards reduced time to
MAYA
2018-09-30
2015
(FOF-08) production and optimisation
2015-02-01 to H2020-FoF- CSA
European Roadmap for Cyber-Physical
sCorPiuS
2017-01-31
2014
(FOF-01) Systems in Manufacturing
Table 2: List of current European project addressing CPS topic
ENABLE-S3

2016-05-01 to
2019-04-30

H2020-ICT2016-1
H2020-ICT2016-1
H2020-ICT2016-2
H2020-ICT2016-2
H2020-ICT2016-2
H2020ECSEL2015-1H2020ECSEL2015-1

systems in unceRtain hybRid envirOnments
Platform for Open Development of Systems
of Artificial Intelligence
Continuous Observation of Embedded
Multicore Systems
Federated CPS Digital Innovation Hubs for
the Smart Anything Everywhere Initiative
TEchnology TRAnsfer via Multinational
Application eXperiments

Information on projects can be found through the following link (for example for Platforms4CPS):
http://cordis.europa.eu/search/result_en?q=platforms4CPS
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Table 3
Table of the Platforms4CPS Expert Advisory Board members
Expert name

Entity
SOFTEAM
Cadextan
AdaCore

group
SME

it-nergy
ClearSy

SME
SME

Héphaïstos

SME

E Health, Energy management,
Smart city

HahnSchickard

SME

Cyber Physical Systems

Mondragon
Corporation

LE

SAP SE

LE

Trumpf

LE

Electronic components &
systems; smart manufacturing;
smart cities; smart energy
Enterprise software, platforms
and IoT
Cyber Physical Systems, IIOT,
Photonics, Manufacturing

Thales

LE

CPS Generalist, IIoT, AI, HF

Assystem

LE

Industrial internet

Trixell

LE

Health, photonics

Barco

LE

Health, AI, IIoT, CPS, Visualisation
Solutions, Medical Displays,
Radiology, Surgery, Pathology

Philips

LE

Health

Tecnalia

Aca

CEA - LIST

Aca

INRIA.

Aca

(Multi-, mobile-) Cloud
applications, as well as migration
to distributed architectural
approaches
Manufacturing, Transport,
Health, CPS-IoT
Compilation and programming
languages for high performance
and embedded computing
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SME

sector(s) of interest
Model-based design and SW Eng
for CPS
Formal verification, Certification
in various domains such as
Avionics & Railway, Ada & SPARK
languages
Energy
Safety critical railway signalling
systems

other info
Also in H2020 CPS Cluster
(CPSwarm)

LoS in conjunction with Dr
Yiannos Manoli

CPS as a method for
modelling and constructing
Smart Cities
Formerly GE Digital, now
CTO of Assystem.
radiation detection (X-rays
…), semiconductor
detectors, imagers, medical
imaging
Background: Master
engineering electronics;
Quality engineer; Funded
projects; Project
management; Funding;
Innovation; ITEA steering
group member 2006-2009
software engineering
background
Software architecture and
software engineering,
covering the whole SDLC.
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CEA - LIST

Aca

Embedded systems hardware
and software, and real-time
secure

Provide experts for:
Attending workshops and
present our vision,
participating in e-mail
exchanges, analysing the
documents elaborated by
the core team and provide
feedback.

Ghent
University
University of
Technology
of
Compiègne

Aca

CPS generalist

editor of the HiPEAC Vision

Aca

Mechanical Engineering on
Factories of the Future

CNRS

Aca

Tampere
University of
Technology
University of
DuisburgEssen

Aca

Cybersecurity, CPS, Digital
Transformation in Health,
Manufacturing, and Transport,
Future of AI, IoT.
CPS for Industrial Applications

Chairman for group on new
industrial development of
mechatronics and CPS. Colead of global group for
Design Methods for CPS of
the Design Society.
Multidisciplinary expertise
in the nexus of policy,
futures, and technology,
especially in cybersecurity.

Aca

CPS Generalist, Transportation,
Manufacturing

Proposed by Andreas
Metzger (NESSI)

Table 3: Platforms4CPS Expert Advisory Board
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Table 4
Table of registered specialists
Expert
Organisation
name
TU Wien, Austria
DLR Project Management Organisation
Tallinn University of Technology
University of Oulu
Lucian Blaga University of Sibiu
University of Oulu
NIST
Simula Research Laboratory
Fiat Research Center
Thales
Synelixis Solutions Ltd
MathWorks
ISMB
euTeXoo GmbH / TU Dortmund
XETICS GmbH
IK4-Ideko
Thales Nederland
Airbus Cybersecurity
Dassault Systems
Fraunhofer IPK
DKE|Standardisation Council I4.0
Fokker Aeostructures
Virtual Vehicle
Ropardo SRL
Kalray
v2c2
Airbus Defence&Space
Nuromedia
Sirris
SAAB
Imec
NXP
Luleå University of Technology
IMA s.r.o.
VTT
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Role in Organisation
Professor
Program Manager
Professor
Responsible Director of Research
Unit
Professor
Research Group Leader
Co-Chair of Big Data Public
Working Group
Senior Research Scientist
Factory innovation Department
responsible
Manager of HPC and Embedded
Systems
Senior Research Scientist
Head of Research Unit
Managing Director / Senior
Researcher
Software Entwickler
Researcher
RTI Manager,CTO Office
Head of Research and Innovation
Catia Collaborative Projects Senor
Manager
Managing Director PLM
Professional
Technical Manager
Knowledge Engineer
Head of Department
Business Development
Chief Technology Officer
Head of System Architecture and
Specifications
Managing Director
Senior Engineer Smart and Digital
Factor
Senior System Engineer
researcher, Ph.D.
Director R&D Programmes
Professor
President and CEO
Research Manager, Ph.D.
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Beia
SOFTEAM
Imec
United Technologies Research Center
M3S Research Unit, Faculty of Information
Technology and Electrical Engineering,
University of Oulu
Thales
University of Stuttgart, Institute of Industrial
Manufacturing and Management IFF
Volvo
TTTech Computertechnik AG
Simon Pugh photography
Nuromedia
EADS Innovation Works
Inov
ps-medtech
TECNALIA
Irish Manufacturing Research
Mondragon Unibertsitatea
Geneva School of Business Administration
University of Luxembourg
TRUMPF GmbH + Co. KG
"Gheorghe Asachi" Technical University of Iaşi
(Tuiasi)
TU Dresden
Politecnico di Milano
RGB Medical Devices
Table 4: Platforms4CPS list of registered specialists
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Co-owner and R&D Innovation
Manager
Project Manager
funded Project Manager
Manager
Vice Head

researcher, Ph.D.
Systems Engineer Electronics &
Software
Teamlead Grants
Managing Director
Director
Project manager
Principal Investigator
Lecturer & Researcher
Head of team
Researcher
Director Research and
Development

Reseacher, Reseach group
manager
Member of Advisory Board
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