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1 Executive Summary
With respect to the Cyber-Physical System (CPS) domain, the purpose of this report has been to bring
together platforms and small to medium enterprises (SMEs), to consider how accessibility to
platforms could be improved. Four different organisations (Festo, KTH, fortiss & Thales) from a
range of countries and sector focuses led workshops enabling a diverse spread of opinions to be
considered. CPS platforms in this report are considered to aid the integration and/or distribution of
technology. They can have many distinguishing characteristics but the key types we have considered
are technical, operational and organisational ones.
The results of the survey sent before the different workshops demonstrate many things :


76% of the CPS specialists believed <25% of the public are aware of the term cyber-physical
systems.



90% think public awareness of CPS needs to be increased.



76% rate awareness of the term CPS by users of such systems below 50%.



66% think it is difficult to identify the most suited platforms for their needs.

An additional survey was used related to SMEs from Manufacturing who given a selection of
technologies had majority interest in CPS technology (85%). They also indicated quite a low
participation rate in national and European funded projects for innovation (40% and 30%
respectively), which can indicate a lack of knowledge about opportunities.
Overall, the survey feedback implies we need mechanisms and directed communication to inform
people better about CPS and associated platforms.

There was diverse representation of SMEs, as well as other stakeholders, coming from many domains
who participated at the “Platforms Arenas”. These four workshops looking at increasing accessibility
to platforms were led by different organisations:


For Festo there were backgrounds including automation, reliability, forestry/agriculture
equipment and software solutions. The SME representatives were: elrest
Automationssysteme ; fortiss GmbH ; John Deere ; Leuze electronic ; Mader GmbH & Co. KG ;
Robodev GmbH ; trustsec IT-solutions GmbH ; United Planet GmbH ; Xetics GmbH.



For KTH, backgrounds included digitalisation, security, visualization, integration, internet of
things. The SME representatives were : CAG Senseus AB ; RoboTest ; FindOut Technologies AB
; DataFrame ; Teyiab ; Smart electronic systems ; THINGS ; EIT Digital Sweden ; ICES ; Scania ;
Ericsson ; Volvo ; Atlas Copco ; Kentor IT AB/Sopra Steria ; Thales ; Alten ; Prevas



For fortiss there were backgrounds including development, testing technology, analysis
systems. The SME representatives were : AVL List GmbH ; Awite Bioenergie GmbH ; FORMTEC
GmbH



Thales had guest backgrounds including aerospace, transport, test engineering, engineering
of complex systems, IT domains. The SME representatives were : Ellidiss Software ; KerEval ;
All4Tech ; Synectique ; Montimage

Many platforms were presented and discussed during the four arenas, these were:
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Festo showcased several platforms. The CPX automation platform acts as an interface across all levels
in the control technology pyramid. Festo Motion Terminal is the world's first pneumatic valve, which
is completely controlled by using apps. The Energy transparency system is used in the Technology
Plant Scharnhausen to catch resource and energy saving potentials in the factory. Highly automated
production line for the assembly of pneumatic solenoid valves is based on a modular concept of
connected process stations.
At the Festo Arena two demonstration and research platforms were also presented. The first was CP
Factory - a universal Industry 4.0 research and learning platform. This comprehensive, modular and
expandable CP Factory can be used to model many parts of the value chain. The second was
smartFactory KL, which represents the world's first manufacturer-independent Industrie 4.0
demonstration and research platform
KTH presented two key platforms. AIDE lowers the threshold of integrating and managing data
among software tools. CPS development is typically characterised by fragmented product
descriptions such as requirements, design descriptions, models, source code, hardware descriptions,
configuration data, etc. The KTH Research Concept Vehicle Platform – this platform is available to
organisations wishing to test hardware, algorithmic or computing technologies in particular related
to autonomous navigation.
In addition KTH considered in relation to platforms: innovation coaching, resources & networks,
funding access.
Technical platforms presented by Fortiss include Eclipse 4diac™ which enables the development and
management of platform-independent, distributed control applications in industrial automation. The
other platform, INTO-CPS provides a design framework for developing cyber-physical systems – with
particular focus on co-simulation, test automation, design space exploration, hardware-in-the-loop
simulation, and code generation.
Finally from Thales two technological and three organisational platforms were presented. Capella, a
technological open source platform allowing to share architectural models between system/software
designers and to help formalise an architecture responding to the client needs. The second
technological platform was the Nokia Innovation platform, another kind of technological platform,
relying on scalable collaboration agreements. This platform proposes an infrastructure for connecting
partners on different technological topics in order to address new vertical markets and break wellestablished technological silos.
The organisational platforms discussed at the Thales workshop included the HiPEAC research
network for high performance and embedded computing, the Systematic Cluster supporting digital
transformation and finally the Capella Industry Consortium who manage the technological building
blocks around the Capella platform.

During the workshops, key points about real specific actions emerged :
It was identified that there are strong needs to establish collaboration among Large Enterprises (LEs)
and SMEs, where the LEs are sometimes hesitant, and between stakeholders across the domains of
IT, embedded and physical systems. Long term development plans have been requested from LEs.
There is no such thing as perfect platform because this would mean no constraints applied on it.
Optimal platforms should follow market needs and available technologies.
SME parties indicated it is important that the exploitation and business plan of a
collaborative/technological platform is made explicit so that SMEs can decide to join and/or
contribute to the CPS platform. The common strategy shall be a win/win for each party.
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To ease technological building block integration, decrease integration cost for SMEs, standardized
interoperability standards shall be fully applied and strongly followed.
Prototyping on scientifically research project shall be a first step to de-risk the technology. Such a
prototype platform can be rapidly developed.
Real use cases needed: it is important for SMEs to apply and consolidate their technologies on real
use cases, especially after integration in the platform.
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2 Introduction
Cyber-Physical Systems (CPS) have the goal to physically act upon the environment. They are
integrations of computation, networking, and physical processes. Embedded computers and
networks monitor and control the physical processes, with feedback loops where physical processes
affect computations and vice versa. The economic and societal potential of such systems is vastly
greater than what exists today, and major investments are being made worldwide to extend the
technology.
The CPS domain represents both the existing operational infrastructure of embedded systems (such
as cars, production plants, air traffic management, scientific instruments) and the technology applied
to integrate capabilities. CPS combines the dynamics of the physical processes with those of the
software and networking, providing abstractions and modelling, design, and analysis techniques for
the integrated whole.
Small enterprises often meet significant challenges to have their technologies adopted. Some of
these are related to accessibility to platforms – which has been the case investigated by the four
Arena workshops reported in subsequent chapters. In the context of this report, a platform
facilitates the distribution of integration of technologies. Difficulties with accessibility to platforms
can arise for many reasons – in some cases there are too many platforms to choose from and in
other cases too few. In addition there is the ease of integration of SMEs and their technologies with
the platforms, including training, understanding of benefits and adaption of their tooling and
processes. Additionally, open source infrastructure is increasingly favoured, particularly for retention
of knowledge and solutions – but their implementation may not be easy to access, or indeed
sustainable. This is why it is important to bring platforms and SMEs together to discuss challenges
and look for improvements, in particular spanning different domains and different parts of European.
PlatformArenas have been populated with platform reference implementations from within the
Platforms4CPS project consortium. The objective was to demonstrate and showcase the benefits of
involvement/integration into the platforms ecosystem. PlatformArenas have been established at four
partner institutions providing access/demonstrating their respective platforms: Thales, Festo, KTH,
fortiss. Four PlatformArenas Workshops have been held at the respective partner institutions
targeted at SMEs from the local ecosystems as well as from across Europe. The workshops
demonstrated and discussed successful platform implementations, identified participants needs that
make such platforms suitable/usable for them, and got input from participants on how they can add
value to such platforms.
This final report is the result and the compilation of the four workshops that took place. It contains
all the information and the ideas that came from people who attended them. The structure of this
document aligns with key themes of the Arena workshops: presenting some platforms to the SMEs;
presentations of the SME technologies; pre-workshop surveys to consider knowledge of and needs
for CPS platforms; specific reports on the workshop discussions.
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3 CPS Platforms presentation
This section introduces the platforms used by the companies where the workshops took place.

3.1 Festo
Festo is a leading automation technology provider for factory and process industry automation. It has
a broad expertise in automation components, thus following a kind of “bottom-up” innovation
trajectory in the sense of integrating more and more intelligence (software) into the components
(hardware). Thus, one innovation approach is from intelligent components to learning systems,
enabled by cyber-physical systems. Thus, the Festo showcases – presented in the PlatformArena –
referred to own products as well as to systems, which Festo uses in its own factory. Thus, several
showcases were introduced during a guided tour through the shop-floor levels of the Festo
Technology Plant.

Showcase “Festo CPX Platform”
The CPX automation platform from Festo (www.festo-cpx.com) connects all field level devices with
the control level, thus acting as an interface across all levels in the control technology pyramid. This
platform covers all standard process and factory automation functions. Thus, it allows to control
complete machine cells or small machines but also fluid and discrete processes e.g. in the
biotech/pharma or chemical industries. Thanks to its standard communication interfaces and
communication protocols (OPC UA) and the decentralized CODESYS control systems, this platform
provides an important component for industry 4.0 applications.

Fig. 13: Showcase “Festo CPX Platform”

Showcase “Festo Motion Terminal”
With the brand-new Festo Motion Terminal, Festo launched at the Hannover Fair 2017 the world's
first pneumatic valve, which is completely controlled by using apps. It was introduced as a
“standardised platform that will develop into a Cyber-Physical System thanks to its intelligent fusion
of mechanics, electronics and software” (https://www.festo.com/vtem/en/cms/10169.htm). The
Festo Motion Terminal implements functions using programs in the form of motion apps (Fig. 14).
This is done using integrated, flexible and programmable processors, as well as the smart actuator
technology within the system. The decentralised intelligence and software-based function
implementation make the system more flexible than "hardwired" components. Adaptations can now
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be carried out de-centrally within the system. This reduces both the bandwidth required for
communication and the complexity of controlling and programming tasks for the entire system.

The Festo Motion Terminal has on-board processors
for decentralised intelligence in the integrated
controller, plus function elements in the form of
motion apps. This means that pneumatic functions are
no longer automatically connected to the mechanical
hardware, and can simply be assigned using apps. As a
result, one valve type – instead of several different as
in the past – is everything what is needed to execute a
wide range of pneumatic motions. Furthermore, the
CPX bus nodes and the multitude of available I/O
modules provide a standard for communication in
machine and production networks. Open interfaces
can be used to create a service-oriented architecture
that is both platform and manufacturer-neutral.

Fig. 14: Festo Motion Terminal

Showcase “Energy Transparency System (ETS) at Scharnhausen Technology Plant of Festo”
The energy transparency system is used in the Technology Plant Scharnhausen to catch resource and
energy saving potentials in the factory. The concept includes two dimensions. On the one hand an
organisational part, to give clarity about objectives, responsibilities and ensure the application of
saving measures. On the other hand, the physical assets in the factory are measured regarding their
energy consumption. These assets range from technical building services to machines on the shop
floor. The virtual representation of the consumption allows a specific allocation of energy costs.
Within this frame, pilot machines were advanced to energy transparent machines to give a detailed
image about their consumption states. The information about the systems is visualized and provides
opportunities for the operators on the shop floor to be immediately informed about deviations. The
installed equipment provides the option to be used in future phases as a base for local decision
making to increase energy efficiency of machines.

Fig. 15: Showcase “Energy Transparency System”
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Showcase “Modular Automation System for valve production at Scharnhausen Technology Plant”
The highly automated production line for the assembly of pneumatic solenoid valves is based on a
modular concept of connected process stations. The modules are standardized regarding their
mechanical, electrical and software interfaces. This increased the flexibility during the planning,
engineering and operation of the line. While planning and engineering specific process modules can
be designed by the respective process specialist and still fit to the holistic concept. Further, the
interfaces to the operators and maintenance specialists are standardized. This leads to shorter
training phases and faster trouble shooting on the different lines in Scharnhausen. Finally, the
integration of sensor data and production information in local MES solutions is used to inform the
shop floor personnel about the current state of the processes quality or technical issues. Further, the
information is integrated to higher planning systems in factory. Based on this platform further
automated lines were installed in Scharnhausen and further lines will follow.

Fig. 16: Showcase “Modular Automation System for valve production”

Showcase “CP Factory – the cyber-physical research and learning factory”
Festo provides – with its Festo Didactic enterprise – customers coming from the field of industrial
education and training (e.g. universities, vocational schools, etc.) with a “CP Factory” as a universal
Industry 4.0 research and learning platform (Fig. 17). This comprehensive, modular and expandable
CP Factory can be used to model many parts of the value chain. It not only includes an assembly line,
but also different areas of production such as lean production, logistics and quality assurance. The
system integrates all the relevant technologies from mechatronics and automation.

© Platforms4CPS Consortium
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Fig. 17: Showcase “CP Factory – the cyber-physical research and learning factory”
The purpose of the CP Factory is to test and develop the technologies and methods used in
digitalisation and network formation and taught to the skilled workers of the future at companies,
universities and vocational colleges. Festo uses this CP Factory also to train its own workers directly
on the production premises of the Scharnhausen Technology Plant. A CPS Gate within the CP
Factory’s workstations is the elementary module for controlling the processes. It communicates in
the network with the connected IT systems (ERP) and the production management system (MES) as
well as all production-relevant data of the products being processed.
Some more information about the CP Factory can also be gathered e.g. from following youtube links:
https://www.youtube.com/watch?v=w8BrJtdhSwQ
https://www.youtube.com/watch?v=j9uSvQevCvQ

“smartFactory KL” as external showcase with contribution from Festo
Related to the CP Factory, an external showcase is the “smartFactory KL”, which represents the
world's first manufacturer-independent Industrie 4.0 demonstration and research platform (Fig. 18).
Several partners from industry – amongst them Festo – contributed to develop this intelligent,
modular and ready-for use platform (www.smartfactory.de).

Fig. 18: External showcase “smartFactory KL”

© Platforms4CPS Consortium

12

Platforms4CPS

D3.2 Report on PlatformArena Workshops
Version 4.0

3.2 KTH
KTH as a leading European technical university is providing a number of competences and technical
platforms of relevance in the area of Cyber-Physical Systems. These competences and platforms are
among other things communicated through the ICES competence network (www.ices.kth.se) and the
recently
formed
digital
innovation
hub
on
industrial
digitalization
(https://www.kth.se/itm/inst/mmk/forskning/mekatronik-och-inbyggda-styrsystem/the-iiothub/about-1.802082).
In the context of Platforms4CPS, KTH has chosen to put forward the same two platforms that were
part of the CPSE-Labs H2020 innovation project, namely AIDE and the RCV, described in the
following.

AIDE: Data management tools for the engineering of CPS
The development of Cyber-Physical Systems (CPS) includes multiple experts from different
disciplines. This implies that there will be multiple sets of system descriptions that jointly describe
the entire system including its design and verification (compare with software, electronics hardware,
communications, mechanical packaging, reliability and safety engineering).
CPS development will thus typically be characterized by fragmented product descriptions such as
requirements, design descriptions, models, source code, hardware descriptions, configuration data,
etc. All these fragments will be stored and managed through a number of tools and databases. Since
these fragments are interrelated, it is important to be able to relate them to each-other, to keep
them consistent, and to understand how a change in one artefact impacts other – and in an efficient
way. A typical example is to be able to find test-cases corresponding to a particular requirement.
To address this problem, the overall objective of AIDE is to lower the threshold of integrating and
managing data among software tools, thereby improving end-user processes, in turn with potential
for improvements in time to market, more effective use of resources and product quality. This is
accomplished by providing support tools – for creating tailored “tool-chains” and integrations of data
for the engineering of CPS. The approach targets data integration based on open standards (such as
OASIS OSLC, and the Linked Data family of standards) and open source software. Fig. 1 illustrates the
scene of fragmented data/tools and how making data available opens up possibilities to create
added value services. The focus of the existing AIDE support tools is indicated by the red
encirclement.
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AIDE software assets:
As an integral part of the open-source OSLC Lyo project, Lyo Designer is a tool that supports
architects and developers with the architecting, design and implementation of integrated tool chains,
compliant with the OSLC standard. Lyo Designer consists of a toolchain modelling tool, and an
accompanying code generator that produces OSLC-compliant tool adaptors, integrating the designed
tools.
Lyo Designer complements the Lyo SDK – the set of Java libraries that helps the community adopt
OSLC specifications and build OSLC-compliant tools.

AIDE’s tool support also includes a number of open source components which have been developed
with a number of partners over the years such as


Lyo Store – a library that provides a simple interface for working with a triplestore via Java
objects representing OSLC Resources. (https://github.com/eclipse/lyo-store)



Linked Data Visualizer – A tool to visualize objects and relations from a triplestore as
graphical nodes and lines. (https://github.com/FindOut/ldvis)

What are typical use cases for AIDE?
Lyo Designer has been used and validated by a range of industrial partners. Moreover, since its
release, close collaboration with external partners (Ericsson, FindOut, IBM, OFFIS, Scania, Thales and
Volvo) have been established. These partners are using as well as extending the platform in
coordination with KTH.
As indicated by Fig. 1 and the red encirclement, there are several opportunities to extend the current
capabilities of the AIDE Lyo Platform. At KTH, in collaboration with industrial partners, we are
currently pursuing work in the following directions:


Supporting the operational phase of cyber-physical systems through interfaces for data
gathering from operational CPS and for controlling such CPS. This includes concepts such
as digital twins.



Data warehousing facilities, in which a protocol is being implemented and extended that
allows for the real-time communication of operational data across a CPS.

How easy is it to use it and what about gaining access to AIDE?
The AIDE assets target toolchain architects and developers of tool interfaces. The adopted modelbased approach aims to lower the threshold of adopting the OSLC standard for industrial developers.
Lyo Designer allows one to work at a higher level of abstraction, with models to specify the overall
architecture as well as specific tool designs, without needing to deal with all the technical details of
the OSLC standard (such as Linked Data, RDF, etc.). Its accompanying generator also helps in the
rapid prototyping of the tool interfaces.
Most of AIDE’s software assets are part of the Eclipse Lyo project, and are released under the EPL
license. Details of the Lyo project can be found under its Wiki pages (https://wiki.eclipse.org/Lyo).
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Open platforms for research, demonstration and education in sustainable transportation – the KTH
Research Concept Vehicle – the RCV
KTH provides open platforms for research, demonstration and education in sustainable
transportation, specifically for connected and autonomous transport. The work is led by the KTH
Integrated Research Transport Lab (ITRL). We here focus on the KTH Research Concept Vehicle (RCV).

The RCV constitutes an open (available designs), evolving and experimental platform (it is used for
experiments by KTH researchers and with partners). Past activities for the RCV include participation
in the Grand Cooperative Driving Challenge, applications of fault tolerant control, sensor based
autonomous driving in on-road and parking scenarios, remote driving with haptic feedback to driving
simulator seat, and energy efficient control strategies using over-actuation. The RCV exists in two
versions; the basic RCV as depicted in Fig. 1, and the RCV-E.

© Platforms4CPS Consortium
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The RCV-E represents a modified version of the basic RCV, developed by KTH and Ericsson in
collaboration. The RCV-E is designed for Connected and Automated Transport with a suitable size for
first and last mile type of vehicles. It is equipped with 5G connectivity, has essentially the same
actuation as the basic RCV with more powerful in-wheel motors, but with no camber actuation.

What are typical use cases for the RCV?
A number of usage cases are relevant for the RCV, including (but not limited to):


Evaluation of sensor technologies, algorithms and/or computing platforms,



Evaluating strategies or specific scenarios for automated driving



Remote driving scenarios (RCV-E)

Current work in progress at KTH includes integrating multiple planners for higher automation levels,
safe manoeuvres (actions at e.g. sensor failure), and semantic segmentation of sensor input.
Further planned activities include motion planning for autonomous parking, utilizing four wheel
steering (short term) and deployment and evaluation of dependable computing platforms.

How easy is it to use it and what about gaining access to the RCV?
Software oriented experiments can easily be integrated in the ROS environment (open source) or
through dSpace Autobox. For instance, any sensor that speaks Ethernet or CAN should be relatively
easy to integrate. The hardware design is modular and can also be altered with relative ease, as long
as there is coordination with other activities
Access to the RCV will be granted according to agreement with KTH, depending on nature of
experiments. KTH currently has 2-3 RCV’s at disposal. The access will also depend on the planning of
other activities and experiments.
Regarding tests and data collection, we have access to a relatively nearby test track at Arlanda (some
60 km’s from KTH). For tests requiring 5G infrastructure, we have access to the Connected Mobility
Arena in Kista (just North of Stockholm). Specific agreement with Ericsson is needed for such tests. A
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further option is to make use of the AstaZero test facility (however, this is much further away,
Gothenburg area) and requires separate funding.

3.3 Fortiss
The fortiss PlatformArena introduced the following specific CPS platforms for industrial automation
domain and for co-simulation, respectively:
Eclipse 4diac™
This is an open-source solution for programmable logic controllers (PLCs) of the next generation. It
implements the IEC 61499 standard and therefore enables the development and management of
platform-independent, distributed control applications in industrial automation as well as their realtime capable execution on any platform.
INTO-CPS
INTO-CPS is a technology is a tool chain for the design of cyber-physical systems. INTO-CPS builds on
the Crescendo platform and adopts the FMI standard (Functional Mock-up Interface) for cosimulation. This means that INTO-CPS can co-simulate larger models, using a wider variety of tools
compared to Crescendo, and that new modelling tools can be integrated more easily. In addition to
co-simulation, the INTO-CPS tool chain will allow for test automation, design space exploration (DSE),
hardware-in-the-loop simulation, and code generation.

3.4 Thales
After a short Platform4CPS project presentation, especially CPS platform scope and presentation, five
different kinds of platforms have been presented. Two technological platforms: Capella and Nokia
Innovation platform and three collaborative ones: Systematic, Capella Industry Consortium, and
Hipeac.
Capella
Capella is a technological open source platform
allowing to share architectural models between
system/software designers and to help formalise an
architecture responding to the client needs. This
platform was initially developed by Thales and placed
in open source in the Polarsys Eclipse Group. Such a
platform allows tool development capitalization
around common and well established MBSE
technology for CPS development.
Nokia Innovation Platform
The Nokia Innovation Platform is another kind of technological platform, relying on scalable
collaboration agreements. This platform proposes an infrastructure for connecting partners on
different technological topics in order to address new vertical markets and break well-established
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technological silos. The aim is not to make business but to prepare new technologies for emerging
markets, and made them rapidly available on the market.
Collaborative Platforms
Three different and complementary collaborative platforms were also presented: The Capella
Industry Consortium which aim is to manage an ecosystem of technological building blocks around
the Capella platform. This consortium relies on knowledge sharing and co-funding of the Capella
community. The second platform is the Systematic community, which supports an ecosystem
around digital transformation. Finally, HIPEAC is a network of excellence that aims to steer and
increase European research on high-performance and embedded computing systems.
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3 SMEs presentation
This section presents the SMEs who participated in the workshops.

3.1 Festo stakeholders
In the following, the companies and, in particular, the SMEs that participated in the PlatformArena @
Festo are briefly presented:


elrest Automationssysteme GmbH ( https://www.elrest-gmbh.com/ ) is a SME with decades
of experience in the field of automation solutions. elrest has specific automation technology
competences in the combination of control, regulation, visualization, motion and
communication on Realtime Ethernet level and fieldbus level within a single software tool.
The SME aims at achieving complete, intelligent system solutions with the highest product
quality, functionality and reliability, and especially in an open cooperation with the
customers.



fortiss GmbH ( https://www.fortiss.org/home/ ) is a driver of innovation shaping the digital
transformation for business and administration in the federal state of Bavaria, Germany.
fortiss is very active in CPS-related research projects such as e.g. BEinCPPS and provides a
bundle of research and technology transfer services in the field of software-intensive
systems and services.



John Deere ( https://www.deere.de/de/index.html ) manufactures agricultural, construction,
and forestry machinery and is very active in the IoT / Industry 4.0 context. For example, John
Deere built a smart factory plant in Mannheim, Germany by using IoT / Industry 4.0
technologies.



Leuze electronic ( http://www.leuze.de/de/deutschland/ ) has been developing, producing
and marketing efficient sensor solutions for industrial automation around the world for more
than 50 years. Leuze electronic is considered a driving force and one of the innovation
leaders in the optical sensor industry for factory automation. The company aims at providing
their customers with pioneering systems and solutions that are ever more efficient and
powerful.



Mader GmbH & Co. KG ( https://www.mader.eu/ ) is a SME with decades of expertise in
pneumatics, in particular for factory automation. In the context of digitising industry, Mader
aims at digitizing the complete pneumatic system with new technologies, and thus to
increase transparency and to optimise energy efficiency. With its leakage app, Mader was
nominated in 2016 for the Digital Champions Award in the category „Digital customer
experience”.



Robodev GmbH ( https://robodev.eu/en/ ) is a technology startup, which emerged from the
Karlsruhe Institute of Technology (KIT) in 2016, and which already has been awarded with
several innovation prizes. robodev provides a platform, which is based on established
standards, and which combines hardware and software offered together with third party
components. The provided system consists of intelligent mechatronics modules that can be
arbitrarily assembled together with an innovative software control, enabling customizable
automation solutions.



trustsec IT-solutions GmbH ( https://www.trustsec.de/ ) is a small solution provider for
highly complex IT problems in the automation industry. For example, the Trustsec Cluster
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Tool Scheduler helps visualize and thus better plan and control complex automation
processes.


United Planet GmbH ( https://www.intrexx.com/fr/unitedplanet ) is a trendsetter in the
areas of enterprise social networks and the digital workplace. With the innovative portal
software, Intrexx, United Planet is one of the leading providers of intelligent enterprise
platforms. United Planet has been awarded the prize of Social Business Leader by the
consulting firm Experton Group for the fourth time in a row in 2017.



Xetics GmbH ( https://www.xetics.com/ ) is a software solution provider for manufacturing
execution and operating systems and is closely related to “Virtual Fort Knox” activities (cloud
IT platform for manufacturing companies) as well as to the Axoom IoT activites under the
auspices of the Trumpf company. For example, XETICS LEAN enables the optimization of
production processes with the help of App-based software components.

3.2 KTH stakeholders
In the following, the companies and, in particular, the SMEs that participated in the KTH hosted
PlatformArenas workshop are briefly presented.




SMEs including startups:
o

CAG Senseus AB - consultancy company active in digitalization including in mission
and security critical systems.

o

RoboTest – SME developing new software tools for systematic and automated
testing of Cyber-Physical Systems.

o

FindOut Technologies AB – SME developing visualization and IT solutions including
for CPS development.

o

DataFrame – Startup developing solutions for data and tool integration and
interoperability to support engineering of CPS.

o

Teyiab – SME active in innovation supporting measures.

SME networks represented:
o

Smart electronic systems – A Swedish strategic innovation program that supports
innovation projects and technology maturation, long term funded by the Swedish
government. Many SMEs are engaged directly and indirectly in the program.

o

THINGS – a “hardware and industry oriented entrepreneurs, start-ups and scale-ups
in Sweden” providing a co-working space at KTH Campus down-town Stockholm for
selected start-ups with hardware as part of their solution, and with global ambitions.
The current focus areas include Internet of Things, Automation, Robotics, 3D
scanning/printing and Energy. THINGS hosts more than 40 startups in these areas.

o

EIT Digital Sweden - EIT Digital is a European digital innovation and entrepreneurial
education organisation – here represented by the Swedish co-location center, with a
broad network of industrial partners including SME’s.

o

ICES – is a collaboration center at KTH together with mainly industrial partners with
the main role to act as a network, catalyst and competence provider directed
towards key stakeholders including industry (engineers and management), students
(undergraduate and graduate) and academic faculty. The center is active in the area
of software-intensive embedded and cyber-physical systems. ICES currently has
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some 30 industrial members (including larger as well as SME companies) and has
active collaborating with other organizations and innovation bodies (including the
above mentioned ones).


Participation of large companies
o

Scania – trucks and buses

o

Ericsson - telecommunications

o

Volvo – trucks, buses, construction machinery

o

Atlas Copco – assembly systems

o

Kentor IT AB/Sopra Steria – consultancy company in internet of things and data
analytis

o

Thales – represented by Platforms4CPS coordinator Charles Robinson

o

Alten – Consultancy company in CPS.

o

Prevas – consultancy company in CPS.



VC: Round2 capital partners – VentureCap company.



Academia – represented by KTH faculty and students from several areas of CPS, and by KTH
Innovation – an organizational entity that supports innovation at KTH with advice, grants and
by running an early incubator.



Other: Vinnova – the Swedish innovation agency.

3.3 Fortiss stakeholders
Short description of participating companies:


AVL List GmbH ( https://www.avl.com/ ) is the world's largest independent company for
development, simulation and testing technology of powertrains (hybrid, combustion engines,
transmission, electric drive, batteries and software) for passenger cars, trucks and large
engines. Founded as the “Anstalt für Verbrennungsmotoren List” in the year 1948, the
company has been active in the current legal form (GmbH) since 1979. The scope of AVL’s
business includes development of powertrain systems, engine instrumentation and test
systems, and advanced simulation technologies.



Awite Bioenergie GmbH ( https://www.awite.de/ ) develops, manufactures, sells and
maintains individually designed process analysis systems, which can be used in industrial and
agricultural biogas plants, sewage plants, combined block heat and power plants (CHPs),
desulphurization plants, waste water treatment plants, dry fermentation systems as well as
for monitoring the feeding of biogas into the natural gas network, for fuel cell applications
and in various areas of research and development. Awite's process analysis systems can also
take over different control tasks in pilot and industrial plants. Moreover, AWITE supplies
sensors for pressure, temperature, fill level, or gas flow measurement.



Founded in 1998, FORMTEC GmbH ( http://www.formtec.de/index.htm ) is a spin-off from
the TU Dortmund, Germany. Formtec is offering services and software development for the
CAD-CAM-CNC process chain. The base software product NCspeed® is distributed worldwide
and is capable to simulate, verify and optimise NC-code for standard milling machines. The
key competence of Formtec is excellence in cutting technology in combination with high
skills in software development.
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3.4 Thales stakeholders
In the following, the companies and in particular, the SMEs which participated in the PlatformArena
@ Thales are briefly presented:


Ellidiss Software ( https://www.ellidiss.com/ ) is a leading supplier of software tools to
international organisations in aerospace, space, transport, defence and academia.
Technologies supported by the tools include AADL, UML 2.0, HRT-HOOD, Requirements
Analysis, and Software Method Prototyping. The company maintains its leading position
through its involvement in standards committees and R & D projects, and by close
cooperation with key organisations such as the European Space Agency, Ada Language
organisations – SIGAda and Ada Europe, together with key Aerospace organisations
worldwide.



KerEval ( www.kereval.com/ ) is an independent laboratory in test engineering, which is
recognized as a specialist of software quality. With 14 years of experience, KEREVAL
proposes an offer of tailored services to ameliorate the quality of information systems and
embedded systems of its customers. KEREVAL advises its customers for professionalize their
software quality approach and help them in the elaboration of their test strategy, until the
set-up of certified CFTL test teams. With more than 40 software quality experts, addresses
test strategies (tests engineering, tests performance, functional testing, cybersecurity
testing) for telecom, bank, transportation, health domains.



All4Tech ( https://www.all4tec.net/ ) Company is divided into a study unit named "ALLATEC
Studies and Consultancy" and an editor unit named "ALLATEC Model Based Testing
Solutions." ALL4TEC studies and Council is specialized in safety studies, engineering of
complex systems and in quality and process maturity evaluation. Constantly focused on a R &
D of high-performance on complex systems engineering All4Tech guides the conduct of
change towards sustainable maturity and the construction of the answers to the
requirements of safety and reliability. The way to mature engineering for safe systems is
accompanied by ALL4TEC through it’s four areas of specialization, e.g.: Engineering of
complex systems, Dependability and reliability, Quality and Process Improvement
Engineering



Synectique ( http://synectique.eu/fr/ ) was founded in 2013 as a spin-off of INRIA, the French
National Institute for Research Science. Each of the four founders, all long-term experts in
the IT domain, has in-depth experiences in software development and particularly the
requirements and challenges that come along with the maintenance and migration process.
The company's goal is to support software teams by providing highly specific tools that
respond to the client's analytical problem, also taking into account the client's domain and its
specific constraints.
Our clients neither have to perform lengthy manual analyses nor do they need to cope with
off-the-shelf solutions. Our tools allow an automatic yet very customised analysis of your
code base. You will gain detailed knowledge about your specific area of interest - and this will
enable you to take accurate decisions for your future development efforts.
"Inventive Analysis" is Synectique's flagship product, a comprehensive and sophisticated
solution based on meta-models which are fully independent of the data that needs to be
analysed. This approach enables it to understand, integrate and analyse any programming
language and/or any related information.
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The Inventive Analysis tools provide rich and powerful interfaces to filter and manipulate
data, predefined customisable tools and the opportunity to rapidly and easily create specific
toolkits totally dedicated to your own problems and research.


Montimage ( www.montimage.com ) is an innovative company created in 2004 and located
in Paris. It is specialized in operators and enterprises network monitoring services and tools.
Its methodology adapts to each client’s business needs to bring customized solutions that
meet their expectations. Montimage strongly relies on innovation to bring the best
technology to its customers and projects. In order to improve the performance of
telecommunication networks and the reliability in the communications, Montimage has
developed advanced monitoring tools that cover different fields: telecommunication,
transport, cloud computing, IoT, big data, embedded systems etc. These tools guarantee the
rigorous monitoring of complex systems.

The following two SMEs had cancelled their participation at the workshop at the last minute due to a
severe railway strike in France. Their activities are however presented.


Systerel ( www.systerel.com ) is specialized in critical software and RAMS. Systerel helps its
clients to specify, design and develop critical systems and products, choose the most
appropriate processes and technologies for their implementation and diagnose and correct
performance, security or compliance with standard problems. Advocate of model-driven
engineering, Systerel capitalizes on various modelling techniques including formal methods
to specify and validate the definition of system requirements. During systems development
or upgrade, should performance, security or compliance with standard problems arise, our
experts offer to perform the required modifications while minimizing the impact on existing
development, particularly those for which safety assessment updates involve high expenses.
These missions rely on the skills and competences emerging from several centres of
expertise, which gather the value and experience of our engineers and the work achieved
through research and development.



The SpinalCom ( www.spinalcom.com ) start-up is developing an intelligent platform to
process and share the data of connected objects in real time and in a secure way. This new
technology should interest the sectors of smart cities and smart buildings.

© Platforms4CPS Consortium

23

Platforms4CPS

D3.2 Report on PlatformArena Workshops
Version 4.0

4 CPS Survey from PlatformArena Communities
A survey was sent before the workshops to the communities and especially the participants in order
to have an idea of what they knew about Platforms for CPS, and to be able to discuss it during the
workshops.
The distributed survey was provided online via SurveyMonkey, the model can be found in the
Appendix. The results are presented in the following sections.

4.1 Festo
The organizer of the Workshop decided to have his own survey, different from the one produced by
the consortium. You can find it below with the results and the observations:
The survey consisted of 12 questions of which some were open questions while others already
offered multiple-choice or exemplary answers. The questions focussed on I4.0-/IoT technologies and
services SMEs are interested in, but also gathered information about already implemented
innovation projects, the aspects addressed in these projects and their Industrial Readiness Level.
Additionally it asked about their willingness to test new technologies, to take part in a DIH and their
expectations regarding the DIH. In total 13 participants completed the survey.
In the following, the results of each question are evaluated and conclusions are drawn.
1. Which Industrie 4.0 & Industrial Internet of Things (IoT) technologies are you most
interested in?
In question 1 different I4.0 and IoT technologies should have been prioritized by their importance for
the SMEs.

Technology

total number
namings

of

Cyber-Physical Systems (CPS) 11
Modelling and Simulation
7
Cloud Manufacturing
7
Cyber-Security
&
Data 7
Confidentiality
Artificial Intelligence
6
Machine Learning
6
Deep Learning
5
Business System Integration
4
Augmented Reality
3
Big Data & Industrial Analytics 3

As most important technology CPS is identified. 85% of the all participants see CPS as a very
important technology. Modelling and Simulation, Cloud Manufacturing as well as Cyber-Security and
Data Confidentiality all seem to be important as well. 55% of the SMEs prioritize them as very
important. Technologies like Augmented Reality and Machine and Deep Learning nowadays seem to
have a lower priority for SMEs.
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Conclusion:
As the analysis of question 1 shows, the main focus for the SMEs lies in collecting and analysing data
and make them available to software. Neither the data processing and exchange nor smart
infrastructure and self-learning systems seem to be a central topic in SMEs nowadays. German SMEs
are therefore still in the initial phase of implementing Industry 4.0 in their production line and need
to be supported by new Business Models showing distributed production systems and toolchains.
Furthermore, the results also show a change in the mindset of SMEs regarding Cloud solutions and
their application in the production process. This change of thinking should be analysed in more detail
in another future workshop.

2. Where do you see the main potential / main deficit in your working environment regarding
I 4.0?
Question 2 did not offer any multiple-choice or exemplary answers but gave the opportunity to
answer freely. It had the aim to collect more information about the main potentials and deficits each
SME individually associates with in implementation of Industry 4.0 in its working environment. Every
SMEs could name as many potentials and deficits as it liked.
Main potentials/ deficits
Mentioned keywords
regarding I 4.0 are seen:
at the moment in...

Standardization
System Integration (IT & Hardware)
and Optimization
Interoperability
lack of skills
high risk of investment
unclear benefits
information deficit
financing of F&E
energy efficiency through monitoring

in 3 years in...

R&D
Cloud based MES
proper deployment of data analyses
convincing business models
interoperability
strong
ecosystem
that
pushes
international solutions
predictive maintenance

While a wide range of answers were given some links can be made between the namings.
Standardization seems to be a relevant deficit at the moment as there seem to be a lack of standards
for CPS and IoT software and services. Other namings like a high risk of investment and a lack of skills
could be results of this lack of standardization. In consequence a standardization of services and
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processes would lead to more security regarding new investments and would limit the skills needed
from factory workers. General standards would also support better system integration of hardware
and IT (which is also seen as a main deficit) and in consequence would make it a lot easier to
implement new technologies into the production line.
In test labs or experimental facilities high-risk technologies could be tested in order to facilitate the
system integration in a real working environment. Additionally, benefits of these technologies could
be shown in experimental production lines and information deficits would be reduced (also named as
deficits). Risks of investment would be lowered as well. Regarding the financing of F&E the various
funding opportunities on a regional, national and European level must be better communicated.
Conclusion:
As standardization seems to be an important topic for SMEs today, Fraunhofer IPA is planning to
organize another workshop coping with previous developments in standardization and the problems
and questions of the SMEs. Parts of the workshop could be informative presentations and a Q&S
session with experts, e.g. representatives of the Standardization Council I 4.0. The aim would be to
inform SMEs about the state-of-the-art in standardization and to identify and solve problems
connected to the lack of standards.

3. Have you already implemented digital innovation projects? IF yes, for which goal? Which
technologies? Which processes/products? Which kind of funding?
Question 3 should gather information about already implemented projects and the experience with
those.
All SMEs taking part in the workshop already had experiences with implementing digital technologies
in their company. More than 50% even implemented more than one process or product. The
technologies implemented in those projects cover analytics tools, CPS, data acquisition &
visualization, cloud based MES and much more. A focus on a specific technology cannot be identified.
Still all projects handle the optimization of the existing infrastructure. Consequently there are no
high-risk investments in completely new technologies.
The projects are mainly funded privately (60%) while just a few projects are funded nationally (40%)
or on a European level (30%). It is hardly taken advantage of regional funding.
Conclusion:
In the future funding opportunities must be better communicated and promoted. The high
percentage of privately funded projects shows a lack of knowledge about especially regional, but also
national and international funding opportunities. Furthermore, SMEs must be motivated to start
more projects coping with (high-risk) CPS- and IoT-technologies and their implementation. This could
be reached through experimentation facilities in which SMEs can test new high-risk technologies
before implementing them in their own production line.

4. Which of the following aspects on

5. Which Technology Readiness Level are

Industry 4.0 did you already address?

your Industry 4.0 Projects? Basic
principal(1)–Production implementation (9)

After gathering information about implemented projects in question 3, question 4 and 5 had the aim
to collect more details about the addressed technology as well as their Technology Readiness Level
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(TRL). The different answers were already given, although individual answers could be written into
the field ‘Other’. For every addressed I4.0 aspect, the TRL had to be named.

adressed I4.0 aspects
Production process optimization
through Data Analytics
Diagnosis and predictive
maintenance of production
systems
Design and initialization of new
reconfigurable production
processes
Smart Workstations, training
and human-machine interaction
Cyber-Physical Systems (CPS)
modelling and simulation
Energy & Waste management in
production systems
Zero Defect Manufacturing and
quality assurance
Logistics and storage of raw
materials and finished products
Product lifecycle and end of life
management

number of
namings

TRL

9

3,4,5,8,8,9

7

1,5,5(7),7

6

5,7,9,9

6

1,2,7,7

6

2,3,5,7

4

8,8,9

3

1,6,8

3

2,5,5

3

5

Decision Support Systems based
on Internet of Things (IoT)

2

8

Other: Tool-based SW
Development Process
Optimization

1

Production process optimization through Data Analytics seems to be the most frequently addressed
aspect in SMEs nowadays. With relatively high TRLs in this field, the SMEs seem to have invested a
great amount of resources into optimizing the production process through collecting and analysing
data.
Other important aspects with a high Readiness Level are the design and the initialization of new
production processes as well as diagnosis and predictive maintenance. In energy and waste
management SMEs have gathered a high readiness level as well. A wide range of TRLs can be found
in the field of Zero Defect Manufacturing and quality assurance.
Having a look at the different namings, it seems that SMEs rather implement high-risk technologies
directly connected to the machines and the production process if they have already reached a high
TRL. Technologies with low TRL are just tested and implemented if they are not critical for the
production process.
Conclusion:
Question 4 and 5 again confirm the lack of investment in high-risk technologies and their
implementation in the production line. Technologies implemented either have a high TRL or have a
low TRL but are not critical for the production process. Again test labs and experimental facilities
would help SMEs to test high-risk technologies and to consequently reduce risks for the own
production.
Additionally new certificates could secure digital technologies to be conform with GMP-guidelines.
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6. Which Industrie 4.0 & Industrial Internet of Things (IoT) services are you most interested in?
Question 6 focussed on services the SMEs are interested in. The aim was to identify the most
interesting services in order to offer and promote them within the Digital Innovation Hub. IoT
services were therefore clustered into four different categories: Knowledge Access (e.g. training and
education), Technology Access (e.g. interactive demonstrations and success stories), Industrial
Experimentation Access (e.g. search for industrial partners, support for projects increase and
development of prototypes), and Capital and Funding Opportunities Access (e.g. overview on and
access to public and private funding).
In total SMEs are mostly interested in an Industrial Experimentation Access, especially in the support
for projects increase and the help in finding industrial partners. Regarding the technology access
SMEs wish to get access to interactive demonstrations and success stories in order to better identify
possible benefits. To get access to knowledge SMEs are also interested in training courses on Industry
4.0, the impact on manufacturing and on I4.0 technologies. Furthermore, they wish to be supported
in accessing public and private funding.
Conclusion:
Again the results of question 6 show that benefits of the implementation of I4.0
0technologies are not clear to many SMEs. Unclear benefits were also named as deficit in question 2.
In order to make visible the great benefits of Industry 4.0, success stories must be communicated in a
more effective way.
Additionally, it gets clear that SMEs wish to have more support in already running projects (listed in
detail in question 3,4 and 5) and lack of funding opportunities – as seen in question 3 as well.
Consequently, promotion of the different funding opportunities has to be increased.
7. Which of the following aspects would you like to address in the Regional Manufacturing DIH?
In order to substantiate the services offered in the DIH, question 7 gathered more information about
the aspects the SMEs wish to address. Here the same aspects as in question 4 were listed and the
representatives of the SMEs could tick as many important aspects as they liked.

Ranking
1
2
3
4
5
6
7
8
9

Aspects to address in DIH
Diagnosis and predictive maintenance
of production systems
Design
and
initialization
of
new
reconfigurable production processes
Production process optimization through
Data Analytics
Zero Defect Manufacturing and quality assurance
Smart Workstations, training and humanmachine interaction
Cyber-Physical Systems (CPS) modelling
and simulation
Product lifecycle and end of life management
Energy & Waste management in
production systems
Logistics and storage of raw materials and
finished products
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10
11

Decision Support Systems based on Internet
of Things (IoT)
Other: Tool-based SW Development
Process Optimization for I4.0

Again diagnosis and predictive maintenance, the design and initialization of new production
processes as well as production process optimization were ranked as the most important aspects to
be addressed in the DIH (as in question 4). Additionally, Zero Defect Manufacturing and quality
assurance and smart workstations, training and human-machine interaction were ranked as fourth
and fifth important aspects.
Conclusion:
Comparing the results of question 4 (aspects which are already addressed by the SMEs) with the
results of question 7 (aspects which should be addressed in the future) concludes in an interesting
observation: There are many parallels between the ranking done by the SMEs. Even though aspects
like diagnosis and predictive maintenance, the design and initialization of new production processes
as well as production process optimization are already addressed by the SMEs and have a high TRL
(see question 4), they still wish to have further support in the related projects. Furthermore, SMEs do
not wish to get support dealing with aspects which still have a low TRL like logistics and storage of
raw materials and finished products.
An interesting difference can be found comparing the ranking of question 1, 4 and 7. In question 1
modelling and simulation, cloud manufacturing and CPS are ranked as very interesting technologies
while Big Data and industrial analytics are ranked as least important. On the contrary, SMEs in
question 4 claim to already address Data Analytics and diagnosis the most and in question 7 wish this
aspect to be mostly addressed by the DIH. However CPS modelling and simulation do not seem to be
that important in connection with the DIH. The rankings are therefore conflicting with each other and
require a more detailed analysis in the future.

8. Would you be interested in a workshop about ‘Analysis of Potential /Readiness for CPS
solutions’ within your company?
Because regional SMEs are still in the initial phase of implementing CPS-/IoT-technologies in their
company, Fraunhofer IPA would like to do a workshop about ‘Analysis of Potential/Readiness for CPS
solutions’. In this workshop SMEs should be interactively taught how to evaluate the readiness of
their own company for implementing and working with CPS solutions. This could be realized by an
I4.0 consultant analysing potentials and deficits of each SME.
In the context of the survey the need and interest in such a workshop should be identified by
question 8. SMEs could either cross ‘YES’ or ‘NO’ and were also asked to give a rough timing for the
workshop (soon, 1 year, 3 years).
The majority of the SMEs claimed to be interested in taking part in such a workshop. Regarding the
timing most of the SMEs wanted the workshop to take place within one year.
Conclusion:
The topic of the workshop met with general approval. The wish of the SMEs to organize the
workshop within one year also shows that there is a high need nowadays to analyse the potential
and readiness of the own company to implement Industry 4.0. This confirms that SMEs in BadenWuerttemberg are still in the initial phase of implementing Industry 4.0 in their production line and
therefore are in high need of potential analysis.
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9. Would you be open to test tailored CPS-Technologies without charging costs?
This question could be answered by crossing ‘YES’ or ‘NO’ again. Additionally, a rough timeframe
should be given (soon, 1 year, 3 years).

The result of question 9 show that SMEs are generally open towards new technologies.
While nearly 80% of them are open to test CPS-technologies only 8% don’t feel themselves ready.
Regarding the timing most of the SMEs wish to test CPS-technologies soon or within one year from
now.
Conclusion:
The results of question 9 show that the majority of SMEs feel themselves ready to provide test
environments to test new CPS technologies. As previous results show, SMEs lack of consciousness for
the benefits of new technologies and are usually not willing to invest in high-risk technologies.
Having a look at the results of this question, it seems that the SMEs in the context of the DIH and
with help of competence centres, are more willing to also test high-risk technologies in their
production environment. For the Digital Innovation Hub this would mean to increase matchmaking
between SMEs and CPS-/IT-providers in the region.
To strengthen the cooperation between SMEs and CPS-/IT-providers new development programmes
should be established. Those programmes could include the dissemination of innovation vouchers
(see ICT Innovation Vouchers Scheme by the European Commission). The voucher would provide the
company with easy access to specialist services. SMEs would exchange the voucher against ICT
services, including services from private companies, universities, research centres and other
accredited ICT knowledge and service providers. Consequently, the programme would facilitate
SMEs' access to digital know-how and technology and would support cooperation.

10. Would you like to participate to the Regional Manufacturing
Digital Innovation Hub BW activities?

11. Paying a membership fee for the services of the Regional DIH would be considerable?
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Question 10 could be answered by ‘YES’ or ‘NO’ giving the reasons for the answer. Question 11 also
had to answered by ‘YES’ or ‘NO’ while here only the reasons for answering ‘NO’ were collected.
The majority of the participants of the workshop wishes to be part of the regional Digital Innovation
Hub in Baden-Wuerttemberg. The reasons for participation are mostly networking and community
building, but also knowledge transfer and the hope for a competitive advantage. Besides that, SMEs
hope to get a better overview over initiatives, funding opportunities and, in general, developments
regarding I4.0 and CPS-technologies. Because the current situation in BW seems to be quite
confusing, the DIH would serve as a gatekeeper who collects and filters all information.
When it comes to paying a fee for a membership in the DIH, a small majority is not open to a general
fee. The SMEs either want to make a project-based contribution or are just willing to pay depending
on the services they get offered in return. Some also claim to be unable to pay because of a small
budget.
Conclusion:
In general, there is a broad interest in taking part in a Digital Innovation Hub. Still, when it comes to
terms of money, the SMEs demand for detailed information about how much and for what they have
to pay. Therefore, the different offers, initiatives and funding opportunities have to be
communicated in a better way. Because of the unclear situation in BW, the DIH has to work out how
to filter, highlight and communicate information to make it useful for SMEs.

12.

Which are your main expectations to the activities/services of the DIH?

The last question of the survey asked about the expectations of the SMEs with regards to the DIH.
This question again was an open question, just giving some exemplary answers. Nevertheless, the
SMEs mainly just marked some of the exemplary answers without quoting their own ideas.
Therefore, the exemplary answers given on the questionnaire had most namings: The own regional
and European network enlargement, the support in project development as well as the increase of
digital competences seem to be the main expectations. Besides that to stay informed about
especially about best practices, new prototypes and technologies seems to be another important
aspect.
Conclusion:
In order to keep up the communication and dissemination of news about prototypes, new
technologies and best practices, the communication measures of BEinCPPS should be intensified.
Especially Social Media as a fast and up-to-date communication channel should provide detailed
information about news from BEinCPPS and other research projects.
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4.2 KTH
A detailed survey (Appendix A), taking about 15-20’ was provided to the KTH Platforms Arena guests.
The purpose of this survey focuses on the definition of needs, gaps and barriers with respect to CPS
Platforms in general. It included some deeper questions requiring some reflection with the goals to:




Help define the needs of users, or potential users of CPS Platforms
Enhance visibility of technology and capability of connecting with it.
Enable guests to Arenas to be on the same page during the workshops.

The survey results are presented in the following pages.
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Conclusion:
We can see after the firsts three questions that participants globally think that people are not
enough aware about the term CPS and they should be more informed.
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Conclusion :
10 people out of 13 think that it is difficult to identify the most suited platforms for their needs. It
shows how hard it is to choose one. Maybe it is because there are too much platforms or, as we saw
it in the previous questions, because we are not enough informed about it.
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Conclusion :
We can see here that globally knowledge sources on CPS platforms are not readily available
according to the participants, and when they are it’s not always easy to discover relevant platforms.
Again it shows us that the communication about CPS is far from being perfect.

4.3 Fortiss
Unfortunately, the number of responses for this survey was too low to analyse the data, we would
have needed more answers for significance. However, note that fortiss contributed with refining the
questions used at other workshops (Appendix A).
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4.4 Thales
As for KTH, a detailed survey (Appendix A), taking about 15-20’ prior to the Thales Platforms Arena
was provided to the guests. The purpose of this survey focuses on the definition of needs, gaps and
barriers with respect to CPS Platforms in general. It included some deeper questions requiring some
reflection with the goals to:




Help define the needs of users, or potential users of CPS Platforms
Enhance visibility of technology and capability of connecting with it.
Enable guests to Arenas to be on the same page during the workshops.

The survey results are presented in the following pages.
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Conclusion :
Again, we can observe after the first three questions that participants globally think that people are
not enough aware about the term CPS and they should be more informed.
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Conclusion :
Half of the participants think it is difficult to identify the most suited platforms for their needs. This
shows again that it is a complex subject.
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Conclusion :
Again the results of these questions demonstrates that it is difficult to have informations on CPS
platforms. Organisations think that’s it’s hard to discover relevant platforms.
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5 Reports of the Local PlatformArena Workshops
5.1 Festo PlatformArena workshop
In the following, the report of the Festo PlatformArena workshop is presented.

Aim and Agenda
The PlatformArena on the 4th of May at Festo’s Technology Factory Scharnhausen, Germany was
embedded in the “Digital Manufacturing Workshop” that was jointly organised by the Horizon2020
funded projects Platforms4CPS, BEinCPPS and ConnectedFactories. The overall aim of this event was
 to discuss with the participants the impact of digitisation and digital platforms (including cyberphysical systems, CPS) on manufacturing,
 to identify the specific user needs with regard to CPS, in particular from SMEs, and
 to share good practices and success factors for mastering the digitisation challenges.
Alternating methodological approaches have been used for the workshop, from informative
presentations (e.g. results from CPS platform survey) to showcase demonstrations at the shopfloor
level (guided tour through Festo Technology Plant) to interactive sessions (e.g. scenario prototyping
“CPS and CPS platforms”) (cf. Fig. 1).

Fig. 1: Workshop Agenda “Digital Manufacturing Workshop” at Festo
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Participants of the Workshop
Name

First Name

Company / Organisation

www

1

Bageritz

Steve

S2i - Steinbeis-Europa-Zentrum

www.steinbeis-europa.de

2

Balachtsis

Vasileios

Mader GmbH & Co. KG

www.mader.eu

3

Bernas

Michael

Festo AG & Co. KG

www.festo.com/group

4

Bihlmaier

Andreas

robodev GmbH

www.robodev.eu

5

Blessing

Victoria

S2i - Steinbeis-Europa-Zentrum

www.steinbeis-europa.de

6

Borbely

Marton

Xetics GmbH

www.xetics.com

7

Burkard

Benjamin

Festo AG & Co. KG

www.festo.com/group

8

Föhlisch

Florian

John Deere GmbH & Co. KG

www.deere.de

9

Götz

Benjamin

Fraunhofer IPA

www.ipa.fraunhofer.de

10

Gutjahr

Jonas

Fraunhofer IPA

www.ipa.fraunhofer.de

11

Hanke

Hartmut

United Planet GmbH

www.intrexx.com/en/unitedplanet

12

Heckmann

Dirk

trustsec IT-solutions GmbH

www.trustsec.de

13

Issa

Ahmad

IFF - Universität Stuttgart

www.iff.uni-stuttgart.de

14

Köbel

Herbert

Leuze electronic GmbH & Co. KG www.leuze.de

15

Knoll

Gerald

trustsec IT-solutions GmbH

www.trustsec.de

16

Linzbach

Johannes

Festo AG & Co. KG

www.festo.com/group

17

Meister

Eugen

elrest Automationssysteme GmbH www.elrest-gmbh.com

18

Meyer

Tanja

Fraunhofer IPA

www.ipa.fraunhofer.de

19

Neugschwandter Georg

fortiss GmbH

www.fortiss.org

20

Reimann

Meike

S2i - Steinbeis-Europa-Zentrum

www.steinbeis-europa.de

21

Sautter

Björn

Festo AG & Co. KG

www.festo.com/group

Fig. 2: Workshop Participants

Proceedings and results of the Workshop
Welcome and Setting the Scene
Michael Bernas, Head of Research Agile Production Systems at Festo, welcomed all participants at
the technology plant of Festo in Scharnhausen. He briefly introduced the company and its production
facility in Scharnhausen and sketched Festo’s innovation approach from intelligent components to
learning systems, enabled by cyber-physical systems.
Meike Reiman, Steinbeis-Europa-Zentrum, set the scene for the Digital Manufacturing Workshop and
introduced the EU-funded Connected Factories project. This project aims at establishing a structured
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overview of technological approaches and best practices for mastering the transformation challenges
for digitising manufacturing industry.
Creative Session “What’s in the CPS suitcase?”
Jost Litzen, design thinking moderator and working in the field of digital strategy & business model at
Festo, introduced the design thinking approach as a new way to develop products more agile and
customer centric, turning usual engineering habits “upside down” (Fig. 3). Parts of the design
thinking methodology were used at the beginning and at the end of the workshop.

Fig 3.: Design Thinking approach as a new way for product development

Fig 4.: What’s in the CPS / CPS platform suitcase?
At the beginning, Festo showed a short youtube video from its latest marketing campaign
(https://www.youtube.com/watch?v=14bAimChNqU) as an inspiring introduction and then
presented a black “CPS / CPS platform” suitcase (Fig. 4).

PlatformArena Session with Showcases
Based on the initial discussion about a common understanding of CPS and CPS platforms, Johannes
Linzbach, Researcher in the field of Agile Production Systems at Festo, presented the main results of
the CPS platform survey, and related to that, introduced some Festo showcases (cf. Fig. 9 & 10).
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Fig. 9: Presentations from Meike Reimann, Steinbeis-Europa Zentrum, and Johannes Linzbach, Festo

Fig. 10: Mapping of selected Festo showcases against the CPS platform survey categories
As Festo has been an automation technology provider with broad expertise in automation
components, it follows a kind of “bottom-up” innovation trajectory in the sense of integrating more
and more intelligence (software) into the components (hardware). Thus, one innovation approach is
from intelligent components to learning systems, enabled by cyber-physical systems. The “OPAK
stopper” is one example from a national research project for an integrated intelligent component,
which combines the necessary actuators and the sensors and control elements for stopping
workpiece carriers on a conveyor belt. The function of the stopper module is made available to
further systems via a standardised interface (www.festo.com/group/en/cms/10270.htm).

Fig. 11: From physical assets to cyber-physical systems (“OPAK stopper” as intelligent component)
The Festo showcases presented in the PlatformArena referred to own products as well as to systems,
which Festo uses in its own factory. Thus, several showcases were introduced during a guided tour
through the shop-floor levels of the Festo Technology Plant (Fig. 12)
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Fig. 12: Guided tour through the Technology Plant in Scharnhausen

The Festo Motion Terminal has on-board processors
for decentralised intelligence in the integrated
controller, plus function elements in the form of
motion apps. This means that pneumatic functions are
no longer automatically connected to the mechanical
hardware, and can simply be assigned using apps. As a
result, one valve type – instead of several different as
in the past – is everything what is needed to execute a
wide range of pneumatic motions. Furthermore, the
CPX bus nodes and the multitude of available I/O
modules provide a standard for communication in
machine and production networks. Open interfaces
can be used to create a service-oriented architecture
that is both platform and manufacturer-neutral.

Fig. 14: Festo Motion Terminal

The purpose of the CP Factory is to test and develop the technologies and methods used in
digitalisation and network formation and taught to the skilled workers of the future at companies,
universities and vocational colleges. Festo uses this CP Factory also to train its own workers directly
on the production premises of the Scharnhausen Technology Plant. A CPS Gate within the CP
Factory’s work stations is the elementary module for controlling the processes. It communicates in
the network with the connected IT systems (ERP) and the production management system (MES) as
well as all production-relevant data of the products being processed.
Session on Cyber Physical Productions Systems (CPPS)
Tanja Meyer and Benjamin Götz from Fraunhofer IPA introduced the EU-project “Business
Experiments in Cyber-Physical Production Systems (CPPS) (Fig. 19). The BEinCPPS project follows the
vision of a full adoption of CPPS systems and their related service platforms by EU SMEs and of
innovation business models that will allow Europe to achieve the ambitious target by 2020 to have
10% of the GDP coming from Manufacturing & Services (www.beincpps.eu). Thus, the project aims to
integrate and experiment a machine-factory—cloud service platform ﬁrstly intensively in ﬁve
selected S3 Vanguard regions, afterwards extensively in all European regions, bv involving local
competence centers and manufacturing SMEs. The ﬁnal aim is to dramatically improve the adoption
of CPPSs all over Europe by means of the creation, nurturing and flourishing of CPS-driven regional
innovation ecosystems, made of competence centers, manufacturing enterprises and IT SMEs (cf. Fig.
20).
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Fraunhofer IPA introduced several use cases and experiments from the BEinCPPS project, and
collected detailed information from each participant by using a standardised questionnaire e.g.
about:





Existing experiences with digital innovation projects
Barriers for implementing digital innovation projects
Needs for specific digital & virtual Factory technologies and related services
etc.

Fig. 19: Presentation of the EU-project BEinCPPS by Tanja Meyer (Fraunhofer IPA)

Fig. 20: BEinCPPS vision and mission
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Creative Session “Scenario Prototyping CPS & CPS platforms”
In the afternoon, the ideas from the first interactive session in the morning (=> Section 3.2) were
picked up and further developed, inspired by the working session on CPS showcases (=> Section 3.3)
and on Cyber Physical Production Systems (=> Section 3.4). In four parallel working sessions, the
participants developed first “scenario prototypes” for CPS & CPS platforms with regard to the
following questions:





What’s inside the black CPS / CPS platform suitcase?
How do I get attracted?
How do I buy it?
How do I use it?

Scenario Prototyping session on “How do I get attracted?” (marketing channels)
This scenario prototype focused on direct marketing channels, using direct customer contacts. Using
the example of a Chocolate app, which is based on a CPS platform, and which allows consumers to
order customized chocolate mixtures and packaging and to track the production process “from the
cow to the delivery”, this working group highlighted the importance of direct contacts to consumers
(e.g. at the supermarket) and to provide stimulating customer experiences (providing “simple”
solutions and hiding the complex technology). In that context, the consumer demands on
transparent and ecological production processes and value chains were emphasized.

Fig. 21: Scenario Prototyping session on “How do I get attracted?” (marketing channels)
Scenario Prototyping session on “How do I buy it?” (business models)
In this prototyping session, the focus was on pay-per demand / task / resources business models.
These business models are based on an online platform, which provides the customers with all
production solutions they need. The customers just see the “easy to use” front end of the platform,
the “open” back end of the platform allows third parties or even a virtual network of solution
providers to offer their services. This scenario prototype focused very much on “production as a
service” ideas.

Fig. 22: Scenario Prototyping session on “How do I buy it” (business models)
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Scenario Prototyping session on “What’s inside the suitcase?“ (CPS / CPS platform characteristics)
This scenario prototyping session followed a comprehensive approach, combining hardware (sensors,
actors, …) and software parts in a CPS product (in a smart coffee cup), which is linked to a CPS
platform, and thus – with the help of specific apps – offers a new user and human-machine
interaction experience (cup as a personal smart device and learning system, e.g. analyzing the coffee
drinking habits of the consumer). In this scenario, the CPS product is just one “thing” in a virtual
network / Internet of Things, where the data gathered from the smart product are used for manifold
purposes (e.g. for e-health analytics & services or for cup production optimization processes). Thus,
the CPS-enabled smart product is seen as a CPPS enhancement (customer data from smart coffee
cup affects the production of new coffee cups).

Fig. 23: Scenario Prototyping session on „What’s inside?“ (CPS / CPS platform characteristics)
Scenario Prototyping session on “How do I use it?“ (CPS / CPS platform usage)
Also in this scenario prototyping session, the focus was on tackling customer needs with “easy-touse” CPS technologies. For example, Plug- & Play-Sensors, e.g. integrated in automated guided
logistic trains, help optimizing the complete production process within a factory. All the digital
information from these sensors are compiled and processed in a IoT platform and are provided in a
personalized way to the various people in the factory (operators, supply chain managers, …). Smart
devices such as e.g. mobile phones, tablets, etc. serve as smart operating assistance systems.
According to the scenario, the CPS-technologies enhance security and safety of the various users.
Data security is ensured by sophisticated “fire wall” concepts.

Fig. 24: Scenario Prototyping session on „How do I use it?“ (CPS / CPS platform usage)
The discussion of the prototyping results lead to the concluding interactive session, where user
needs, gaps and barriers, in particular form SMEs, were discussed (cf. Fig. 24 and 25).
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Interactive Session “User needs, gaps, and barriers”
In the final session of the workshop, the participants discussed following issues with regard to
deployment of CPS-based, digital platforms in manufacturing:




Challenges, gaps, barriers
Success factors & enablers
User needs, requirements & demands (a wish list)

Fig. 25: Presentation and discussion of scenario prototyping results of a working group

Fig. 26: Discussion of user needs, gaps & barriers with regard to digital manufacturing and CPS
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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 (how to handle the vast amount of
data, how to use it in a proper way)
etc.

Some identified success factors and enablers:
 ‘open’ platforms with standardized interfaces and opportunities for cooperation
 Demonstration centers and living testlabs (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
 etc.

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 organization
 “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
 etc.
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5.2 KTH PlatformArena workshop: Innovation in the CPS and Industrial IOT
Domain
– workshop summary, 31/10, 2017, KTH, Stockholm by Martin Törngren and Tobias Vahlne1 (KTH)
Summary
On Oct. 31st, 2017, a full day innovation workshop at KTH in Stockholm was jointly organized by the
Platforms4CPS, CPSELabs and Fed4SAE H2020 projects, supported by the ICES regional competence
network.
The workshop had the overall goals to discuss and inform about needs and offerings related to innovation
in the CPS domain, as well as to provide networking opportunities. Four topics were treated in discussions
related to CPS innovation: Barriers, Best Practices, Role of academia and CPS Platforms. The workshop
was directed towards innovative companies (start-ups, SMEs, large corporations) working with softwareintensive embedded systems and/or other facets of cyber-physical systems. The workshop had ca. 30
participants representing a broad variety of stakeholders including SMEs, large industries, government
funding, venture cap, innovation centers, students, and university faculty.
Overall the workshop was perceived as successful by the participants; it provided information sharing
across representative and complementary stakeholders that are part of a rather fragmented
innovation eco-system in CPS. One take away from the workshop, is that a university - with its lab
resources, faculty and students, has a key role to play in getting stakeholders together, providing
advice and in acting as a catalyst.
Barriers towards innovation were elicited, and a number of surveys and examples were highlighted.
It was identified that there are strong needs for establish collaboration among Large Enterprises (LEs)
and SMEs, where the LEs are sometimes hesitant, and between stakeholders across the domains of
IT, embedded and physical systems. We are living in an era where technology is changing very fast,
making it difficult for organizations to keep up in terms of learning and adapting to new possibilities.
Competence networks and engaging SMEs/large corporations/universities in collaborative projects
are examples of how to deal with some of these issues.
Strategic management and culture play essential roles in dealing with barriers and for grasping
opportunities. Best practices in radical innovation for large enterprises include spin-off and
innovation outside the main organization and to collaborate closely with SMEs. Digitalization
generally implies lower barriers for innovation. For SMEs it is then crucial to find a niche – doing the
right thing, and having the right competence. However, finding the right competence is seen as a
challenge.
Many types of platforms are relevant for CPS. Platforms are essentially there to improve business, by
enabling reuse, innovation, and collaboration. Beyond technological platforms, knowledge platforms are
becoming more and more important. Changing towards open platforms and open innovation requires a
change of mind-set. It is essential to consider what kind of eco-system you can connect to a platform.
Standardization and interoperability are important to open up the market for new players.
1

With contributions from the world cafe chairs that also included Stefan Norrwing and Charles
Robinson

© Platforms4CPS Consortium

52

Platforms4CPS

D3.2 Report on PlatformArena Workshops
Version 4.0

Introduction
This report summarizes the full day innovation workshop that took place at KTH in Stockholm on Oct.
31st, 2017. The workshop was jointly organized by the Platforms4CPS, CPSELabs and Fed4SAE H2020
projects, and supported by the ICES regional competence network2.
The workshop had the overall goals to discuss and inform about needs and offerings related to
innovation in the CPS domain, as well as to provide networking opportunities.
The information provisioning part had the goal provide guidance about innovation support
available from various companies and organizations, encompassing
- technology platforms,
- innovation coaching,
- available resources and competence networks,
- access to funding.
With respect to needs, the goal was to engage the participants in discussions to elicit and
share experiences with regards to the following topics:
- What are barrier and needs you perceive for CPS innovation
- What are existing best practices that really help to achieve innovation
- How could KTH help to achieve innovation
- What are key platforms that could boost innovation
The workshop was directed towards innovative companies (start-ups, SMEs, Corp) working with
software-intensive embedded systems or cyber-physical systems. The workshop had ca. 30 participants
representing a broad variety of stakeholders including SMEs, large industries, government funding,
venture cap, innovation centers, students, and KTH faculty. Participants are listed in the appendix.
The workshop had the following program; all presentations are available on-line here.
Agenda
09.00 – 09.30 Introduction
09.30 – 11.15 Opportunities in CPS and IIoT innovation
Round the table discussion on the four topics. Every group discussed during 20 min
organized by a facilitator.
11.15 – 12.00 Summary and recap of the discussions
The discussions were summarized and presented. See below.
12:00 - 13:00 Lunch Break
13:00 – 14:00 What can KTH and partners offer?
A number of different organizations presented their offerings regarding support to
startups/SMEs.
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14:00 – 15:30 CPS Platform Opportunities
Different Platforms from KTH were presented to give the audience a feeling for what’s available.
15:30 – 16:30 Networking incl. refreshments
Brief summaries of the world-café sessions and the other presentations are provided in the following
sections.

Participants with category indicated
Name

Organization type

Organization name

Al-Khoury Fadi

Technical Univ.

KTH

Allström Andreas

VINNOVA

VINNOVA

Ardila Bernal Pablo

Technical Univ.

KTH

Bondeson Per

Technical Univ.

KTH

D'Souza Joseph

Technical Univ.

KTH

Daneshtalab Masoud

Technical Univ.

KTH

De Leon Eduardo

Technical Univ.

KTH

Dersten Sara

Large corporation

Volvo CE

Dzonova Popova Iskra

University

Stockholm University

Ealias Anjaly

Technical Univ.

KTH

Edling Fredrik

Large corporation

CAG

Freccero Leonardo

Technical Univ.

KTH

Gürdür Didem

Technical Univ.

KTH

Krondahl Linda

Innovation incubator

THINGS

Li Rui

Technical Univ.

KTH

Liu he

Technical Univ.

KTH

Technical Univ. and
Loiret Frederic

startup

DataFrame and KTH

Nair Rudhishna

Technical Univ.

KTH

Nilsson Håkan

Large corporation

Scania

Reji Sangeetha

Technical Univ.

KTH

Skogby Staffan

Large corporation

Alten

Strategic Innovation
Svensson Magnus

Program

Smarter Electronics

Tang Lifei

Technical Univ.

KTH

Veeramani LekamaniSarangi Technical Univ.
Wäppling Maria

Large corporation

KTH
Kentor
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Wilhelm Isabelle

Technical Univ.

KTH

Zaklouta Ahmad

Technical Univ.

Student-KTH

Christian Czernich

Venture Cap. Org

Round2cap

Agneta Jacobson

SME

TeyiAB

Göran Olofsson

Innovation organization

EIT Digital

Gustav Notander

Technical Univ.

KTH

Jonas Bjarne

Gov. funding agency

Vinnova

Technical Univ. and
Karl Meinke

startup

KTH and startup

Technical Univ. and
Björn Möller

startup

KTH and startup

Stefan Norrwing

Large corporation

Prevas

Technical Univ., EIT
Tobias Vahlne

digital and startups

KTH, EIT Digital, startups

Martin Törngren

Technical Univ.

KTH

Charles Robinson

Large corporation

Thales

Johan Lindberg

Gov. funding agency

Vinnova

Staffan Nyström

SME

FindOut technologies

Henrik Abramowitcz

Innovation organization

EIT Digital

Summary of the World Café Sessions
In total there were 4 groups that discussed each topic for approx. 20 min hosted by a facilitator.
Notes were taken and this is a short summary of the discussions.
Barriers – perceived with respect to CPS innovation (chaired by Martin Törngren)
The discussion on barriers had the following questions for initial guidance:
- Who are the key players when it comes to Innovation in CPS?
- Should certain players be more or less involved?
- Real examples of barriers – Practical, economical, legal, other
- Could that be transformed into needs?
Participants were also encouraged to raise other topics they perceived as relevant.
Common findings from the discussion were as follows:

 The participants expressed a perception that we currently have too limited efforts on open
innovation, held back by what might appear as a “gold-rush” towards “the platform" for
CPS/IIoT. While logically, there should be strong drivers for collaboration, this does not yet
happen on a broad scale.
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 There are strong needs for matchmaking,
 across the domains of IT, embedded and physical systems, since innovation often



requires a combination. While one barrier is to find experts, another more fundamental
barrier is actually realizing that expertize beyond the traditional organization are also
needed – taking the step to contact experts.
among LEs and SMEs, as described by Agneta Jacobson in her presentation, referring
to an investigation and comparison between Sweden and Silicon valley.

Many of the discussions were “stakeholder” oriented, looking at barriers from the perspectives of
startups/SMEs, Large Enterprises (LEs), or Public organizations – briefly described in the following.
SMEs:
Digitalization implies generally lower barriers for innovation. For SMEs it is then crucial to find a niche
– doing the right thing, and having the right competence.
There are many opportunities available for SMEs in the area of CPS and IIoT – and there are likewise
many opportunities for funding and collaboration as shown by the presentations during the workshop.
However, many startups and SMEs may not be aware of these funding opportunities, thus posing one
potential barrier. Some of the present SME representatives raised collaborative research projects as a
very useful opportunity to interact with LEs. Better outreach by funding organizations, including social
media was mentioned as one useful way forward.
Sweden represents a small market; there is thus a strong need to go international early. There is a
Swedish advantage here (e.g. language skills), but it is still non-trivial with different legislation and
cultures.
The valley of death for startups represents a barrier. Perhaps new VC companies will be able to
address this.
LEs:
Innovation outside the “traditional costume” is known to be very difficult inside an existing
organization; if faces internal resistance, partly because it may reach out beyond existing
technologies, business models and strategies. It may then be very clear who is supporting and driving
such innovation within an LE.
As one remedy, LEs have now a tradition to spin-off companies and also to have special “incubators” for
radical innovation; the Synerleap of ABB and Ericsson garage were mentioned as examples. This point
also relates to the importance of achieving collaboration with SMEs. To remove one barrier, there is a
need to convince LEs that small players not necessarily a threat.
The need for LEs to have innovation support systems and to establish an entrepreneurial spirit (the
Google model) was mentioned. Lacking strategies by management was perceived to be a key a
barrier. Similarly, the need for insightful management to balance market cycles was raised, with the
purpose to obtain strategic and homogeneous efforts rather than efforts that go up and down
depending on the market cycle (e.g. low efforts during recession cycles).
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The role of IT departments was brought up. Previously, there was a more separated role for an IT
department. In the era of big data and DevOps, the boarders between traditional organizational units
are shrinking; it was perceived as important to consider the role of “ordinary IT”, vs. Service and
Product IT.
Public organizations:
The discussion identified that various countries approach innovation in different ways, either more of topdown, exemplified by the UK and its Digital Catapult) or more of bottom-up, letting stakeholders form
initiatives (as exemplified by the Innovation programs funded by Vinnova in Sweden).
A perceived problem of reaching out to startup and SMEs was raised. How is this best done, and what
attracts SMEs? Among the suggestions it was stated that workshops should be short, focused and have a
clear message. The use of social media was also recommended.
There are many funding opportunities available for SMEs – but a map of such funding opportunities
is missing!
Universities can strengthen their interactions with industry in a number of ways, for example by
strengthening the alumni networks (drawing inspiration for example from Stanford University3).
Further, entrepreneurship could be stimulated and exposed in a more integrated fashion to students,
again comparing with the difference in culture at Stanford. It should be noted that such an
educational approach has been driven and supported by EIT Digital.

Best Practices (chaired by Tobias Vahlne)
The four different groups elaborated on what makes good examples or best practice when it comes
to driving Business Development/ Innovation. They also discussed and compared with situations
were the outcome did not occur as planned.
This is a compilation of the four discussions;
- Collect Good examples: Important to constantly look at what is working and what is not. Collect
and highlight the good ones for everyone to learn from.
- Consultancy – connecting experiences between customers: Consultants have a unique role in that
sense that they bring more than just their own expertise between customers. They also see and
learn thing from every client they work with.
- Company Culture: Management must lead by example to be able to implement an innovative
atmosphere. It is easy to say but more difficult to do.
- Time to spend on innovation: Daily life is hectic for most people. Limits are everywhere,
timewise and financially. If there is no room for innovation, there won’t be any.
- It’s a lot of talk – Less hands-on strategies: A lot of organizations claim they are innovative. But
not so many manage to actually “walk the talk”. Require a dedicated management to
succeed.
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- Plenty of misunderstanding regarding (EU) Projects: There seems to be a common
understanding that it is hard and complicated to join EU projects or apply for EU funding. But
there are plenty of organizations ready to help.
- EU is closer: It is easy to innovate and do business in EU. Today it’s not difficult to expand your
business internationally.
- Difficult to Find competence: It is a constant challenge to find the right competence. You have
to try new ways of recruiting the people to your organization. Being close to Universities is a
good strategy to find talent.
- Diversity / Cross functional teams: This is key ingredient for doing innovation but something
that is still so hard to achieve in many organizations.
- Formal / Informal structures: In every organization there is a formal and an informal structure.
You need to have the insight and the guts to use the right one if you want to succeed with
innovation.

- Space for innovation – time (deadlines) or money: Many organizations designate time for
employees to spend on “ideas”, while others are very focused on deadlines and result.
Should innovation happen there need to be mental and physical space.

- Tech is changing fast – requires time/space to learn: We are living in an era where technology
is changing so fast making it difficult for organizations to keep up in terms of learning and
adapting to new possibilities.
- iCoach: Some organizations are working with appointed coaches that are supposed to
encourage and support initiatives coming from employees.
- Millennials: The mindset of Millennials will add a new way of looking at innovation. The
question is if companies are able to utilize this.
- Start with why and Question the innovation: Don’t forget to ask “why” a certain innovation is
important. It is easy to be carried away by the fact it’s new.
- Collaboration / Understand missing competences: Collaboration is the key in all this. Be open
and share things internally and externally.

The Role of Academia (chaired by Stefan Norrwing)
The “role of academia” table focused on how academia may assist and stimulate innovation. Ideas
and experiences were collected and are summarized in the following.
How could Academia/KTH help to achieve innovation? Do you use/interact with academia today?




Guest lectures,
Master-thesis
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Companies can visit and give guest lectures.
Collaborative student projects can be initiated and supported by companies.
Teachers often encourage interaction.
EIT Digital provides a forum for innovation with many partners in Europe, including open
calls, and in addition EIT Digital master education with emphasis on entrepreneurship.
Research project collaboration
Taking part in competence networks such as ICES
MSc thesis fairs such as Armada.

What are you experiences so far?




There are institutes trying to bridge the gap between companies and academia, this works
well in some areas
Experience from Mexico; companies have an impact on courses and labs. National
Instruments gives presentations looking for SW engineers.

From the top of your head; what kind of things do you think academia could help out with?







Students can join brainstorming sessions at companies providing different perspectives. This
would not require a full course planning. Hackathons also works.
Find ways to interact in ways that are not just large research
More people need to move back and forth between companies and academia
Competence networks such as ICES have a key role in having the picture of the calls from
various funding bodies such as Vinnova so that companies can find out and respond to calls.
Networks are especially useful for setting up consortiums.
Academia can support in setting up student interactions, such as the SJ Student advisory
board

Where do you go when searching for help?




Quite a large hurdle to find the right person
Nearest technical university

Other comments







Companies can interact with students also in a smaller scale, invite to activities.
In Mexico the companies come to the university for help with problems
A lot of companies believe that the only way to interact with academia is in research projects
SJ Student advisory board. NCC student interaction
More real world projects

Key Platforms (chaired by Charles Robinson)
The platforms discussion had an approach, for each group, to raise perspectives on what participants
considered to be types of platforms, followed by a discussion of barriers for establishing and growing
platforms, and then a general discussion. The following summary uses these three corresponding
headings.
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Perspectives
There are many opinions of what constitutes a platform. Examples of types of platforms
raised included the following:
- For Testing, development, or programming
- For tool chains and web interfaces.
- From Embedded systems perspective, a system where you can connect sensors.

o Hardware vs. software Platform
- Research projects, industrial projects
- Business Platforms
- Collaboration Platforms, e.g. for uploading ideas, Brings people together to
communicate.
- Proprietary vs. open Source
- Online Platforms, Company Platforms

o E.g. Digital/Physical Warehouse to bring together common resources.
- Organizational, e.g. ITEA an organisational platform
- Cloud Platforms, data analytics platforms (e.g. those provided by big players such as Google,
IBM and SAP)
In the vein of this plethora of perspectives, platforms are often very segmented. One definition refers
to a platform as a common API, enabling to combine different services and apparatus.
Standardization and promoting organizations can play an important role (IoT Alliance was mentioned
as an example). It is clear that CPS comprises many platforms with connecting infrastructure; having
platforms provides for a technical starting point so not starting from scratch. One issue with the fast
technical change is that of legacy systems and how to migrate from them; here platforms may help.

Barriers
A number of barriers were mentioned including the following:
- Key properties of importance that may impose barriers if not addressed:

o
o
o
o

Scalability: Finding business models to fit different sizes of organizations.
Usability, adaptability, and simplicity
Open interfaces,
Connecting ecosystems
- Short-term (quarter economy) rules: In industry often driven by (short-term) profit
and business.
- Communication: Difficult to advance when people have different definitions and
layers to work through
- Hard for new entrants - Why should a company use your one instead of a big
commercial one.
- Uncertainty, there is a large number of Platforms; for a new platform - when funded
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who will support and update it?
- Fight between open vs. proprietary platforms: Big challenge to have open systems
when big companies wish to rule the world with proprietary ones.
- Often silos; focused on a core industry
- Changing mindset of people
Complementing discussion
- A platform should provide basic features (as taken care of), so you can focus on your own
interests. Using platforms may thus give a head start; including use of open source.
- The whole idea of the platform is to have it reusable. Ideally platforms can be made
independent of domains, i.e. generic. Communities are addressing platforms from different
perspectives, need to build bridges from both sides.
- Also business aspects need to be considered. This also relates to the need to changing business
process and mind-sets of people. Companies may have to set up a completely different
business unit to manage company changes.
- Different levels of complexity need to be addressed, components – safety/security
/performance
- How do you certify a platform? Example up Dreamliner certification; up to 200 000 man hours –
mostly documentation based (but also tests) – quality processing.
- For funding agencies it is difficult to understand when platform development should be
supported. Often very sectorial – focused on core industry such as automotive. Key question:
who will support and update platforms?
- Platforms are used in many contexts and for many things - depends on the focus. Examples
include online platforms to boost innovation through sharing thought and ideas such as
forums. The ITEA way of supporting upload of idea and discussions were mentioned.
Competitions may be another way forward. Another example is that of embedded systems
platforms (hardware and software), e.g. for attaching sensors. It is difficult to find
collaboration platforms. The platform is for doing business; compare with Apple,

Samsung and Windows as examples. It was mentioned that Apple has six principles
including “keep it simple”.
- Platforms for migration from legacy may be useful when technology is moving so fast.
- Why should a company use your platform instead of a big commercial one. Platforms can
be very useful to help them get along. So there are many question and too many
platforms so have to be very specific.
-

Big players/large vendors want to rule the world – lock-in and proprietary systems.
Therefore continuing standardization and interoperability efforts are important. There is a
big challenge to open up platforms for companies with niche products and get the big players
to adopt standards. How to find a business model to fit them?

- The needs for a platform depends on the scale and the targeted area.
- Important considerations for platforms include:
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o Adapt to the user. Usability/adaptability – as key properties. How to design a
platform such that it can adapt for later changes?
o Easy to get started. If I wish to try a platform it should be very easy to get up and
running.
o What kind of eco-system can you connect to a platform.
o Trust in opening up to new SME by big industry.
Afternoon Session – What could KTH and Partner Offer
During the afternoon sessions a number of different Support Organizations made short
presentation of what they are offering in terms of support and funding opportunities. The goal for
this session was to give the participants a view of what’s out there in terms of support. A
secondary effect was that the different support entities also got an update on what their partners
are doing at the moment. Several different connections were made between them.
KTH Innovation – Gustav Notander gave an overview to how KTH Innovation is supporting Students
and Professors at KTH to make business out of their research. KTH Innovation could support with
coaching and some initial funding for example market verifications.
THINGS – Linda from THINGS described how they have created a co-working space dedicated to
IOT companies. They are an extension of the Stockholm based incubator STING. By joining THINGS
you get inside an Ecosystem of companies, talent, expertise and potential customers.
VINNOVA – Jonas Bjarne gave an introduction to the different programs that are offered by the
public funding agency VINNOVA. They have a fairly diverse set of possibilities so it is good to be up
to date with what they could offer.
Round2CAP – Christian from Round2CAP gave his view on the Innovation process from a VC
perspective.
EIT Digital – Göran Olofsson from the EU organization EIT Digital introduced the different
possibilities they offer to ScaleUps and SMEs. one of the opportunities is the Accelerator that
could help companies to grow in EU and in the US.
TEYI – Agneta Jacobsson from Teyi talked about the big opportunities that exists in matchmaking
Big Corps with smaller ScaleUps. If made in the right way there are plenty of opportunities for both
parties.
FED4SAE – Martin made presentation about a new pan EU Initiative focusing on CPS and
Industrial IOT. They will soon open their first call targeting innovative SMEs.
KTH Prototype Center – Björn Möller presented the services that the Prototyping Center could
offer and that is now open to external players as well.
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5.3 Report Fortiss PlatformArena workshop
Workshop Aim and Agenda
The PlatformArena at the fortiss research centre in Munich took place on April 19th, 2018. It was
embedded in the “Designing for Digital Transformation” workshop that was jointly organised by the
Horizon2020-funded projects Platforms4CPS and CPSE Labs. The overall aim of this event was





to bring together digitisation experts, researchers and policy-makers from across Europe
to share insights on challenges and opportunities in the digital transformation of
industry, with a focus on industrial automation and automotive;
to present success stories from SMEs about their experiences and results using advanced
digital technologies and platforms to design innovative solutions;
to share information about technology support from European competence centres and
upcoming European funding opportunities.

The workshop consisted of mainly two parts (cf. Fig. 1): in the morning, speakers from research
organisations introduced technological platforms for industrial automation and automotive, and
representatives mostly from industry presented experiences they have gained using those platforms
in industrial application experiments. These experiments have been carried out as part of the CPSE
Labs project. In the afternoon, the “PlatformArena” was extended with another platform relevant for
Industry 4.0, before the participants engaged in an interactive session to collect views and insights on
user needs, demands and requirements, gaps and barriers when it comes to deploying such digital
platforms. The workshop was concluded in a final session that presented further collaboration and
funding opportunities for SMEs, on both regional and international level.
Workshop „Designing for Digital Transformation“
09:00

Registration

09:30

Welcome and Introduction
About the event, introduction to the CPSE Labs project
H. Pfeifer, Event Host, fortiss, Germany

10:00

Experiences with CPSE Labs 1: Industrie 4.0 experiments
Introduction to the Eclipse 4diac platform
M. Wenger, fortiss, Germany
Experiment in the biogas domain: energy load balancing
E. Murnleitner, Awite GmbH, Germany
Advancing legacy machine tools to digital manufacturing
R. Gördes, Formtec Gmbh, Germany

11:00

Coffee break

11:30

Experiences with CPSE Labs 2: Co-Simulation experiments
Introduction to Co-Simulation in the INTO-CPS platform
K. Pierce, Newcastle University, UK
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Experimenting with integrated product-production co-simulation
C. Zamfirescu, Sibiu University, Romania
Integrating Co-Simulation Methods into a real-time Platform for CPS
D. Ciglar, AVL, Austria
12:30

Lunch break

13:45

PlatformArena
Introduction to the Platforms4CPS project
S. Bageritz, Steinbeis2i, Germany
BaSys 4.0: An open platform for Industrie 4.0
V. Aravantinos, fortiss, Germany

14:30

Interactive Session
Deploying digital platforms: user needs, demands and requirements, gaps and barriers

15.30

Coffee break

15.45

Further collaboration and funding opportunities
From Information to Pilot Projects
F. Schuberth, Mittelstand 4.0 c/o Fraunhofer IGCV, Germany
Accelerating European CPS solutions to the market: the FED4SAE project
I. Dor, CEA, France
Introduction to the European “Smart Anything Everywhere” initiative
S. Mortimer, Steinbeis2i, Germany
Open discussions and networking opportunities

17:00

END OF THE WORKSHOP

Fig. 1: Workshop Agenda “Designing for Digital Transformation” at fortiss
Participants of the Workshop
In addition to the Plaforms4CPS project partners fortiss, Steinbeis2i, and Systematic, participants of
the workshop came from research and technology organisations (CEA Leti, Grenoble, France;
Fraunhofer IGCV, Augsburg, Germany; University of Newcastle, UK; University of Sibiu, Romania) and
from industry (AVL List GmbH, Graz, Austria; Awite Bioenergie GmbH, Langenbach, Germany;
Formtec GmbH, Bottrop, Germany). Moreover, a media representative attended the workshop.
First
Name

Surname

Affiliation

1

Vincent

Aravantinos

fortiss

2

Steve

Bageritz

Steinbeis2i

3

Dejan

Ciglar

AVL

4

Isabelle

Dor

CEA

Organisation
type
Research
Institute
Innovation
Network
Large
corporation
Research
Institute
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5

Parisa

Elahidoost

fortiss

Research
Institute

www.fortiss.org

6

Antoine

Geernaert

Systematic

Ecosystem

systematic-paris-region.org

7

Reinhold

Gördes

Formtec GmbH

www.formtec.de

8

Kathrin

Kahle

SME
Research
Institute
Media
Innovation
Network

www.helden4-0.de

www.awite.com

9

Michael

Kallus

fortiss
Die
Brandstifter

www.fortiss.org

10

Sarah

Mortimer

Steinbeis2i

11

Ernst

Murnleitner

Awite GmbH

12

Holger

Pfeifer

fortiss

SME
Research
Institute

13

Ken

Pierce

U. Newcastle

University

www.ncl.ac.uk/computing

14

Frank

Schuberth

Fraunhofer IGCV /
Mittelstand 4.0

Research
Institute

kompetenzzentrum-augsburg-digital.de

15

Esther

Slamitz

Systematic

systematic-paris-region.org

16

Thomas

Weber

fortiss

17

Monika

Wenger

fortiss

Ecosystem
Research
Institute
Research
Institute

18

Constantin

Zamfirescu

Univ. Sibiu

University

www.ulbsibiu.ro/en/facultati/inginerie/

IT-

www.steinbeis-europa.de

www.fortiss.org

www.fortiss.org
www.fortiss.org

Fig. 2: Workshop Participants

Proceedings and results of the Workshop
This section briefly summarizes the presentations given by participants at the workshop. Slides are
made available on the CPSE Labs website at http://www.cpse-labs.eu/training.php?id=digital.

Welcome and Setting the Scene
Holger Pfeifer, Head of Software Dependability at fortiss and coordinator of the CPSE Labs project,
welcomed all participants at the fortiss research institute in Munich. He briefly introduced the
institute and its mission to enhance the high-tech location of Bavaria by performing applicationoriented research and development for software-intensive systems in services and provide
knowledge and technology transfer for companies, research institutions and public services. He
furthermore set the scene for the workshop by outlining the two projects that co-host the workshop,
CPS Engineering Labs and Platforms4CPS, with their common focus on Cyber-Physical Systems and
related platforms and technologies. The goals of the workshop were highlighted as to present such
CPS technologies and platforms for Industry 4.0 and the automotive domain, to showcase results and
to share experience, to get views by the participants on needs and barriers to platform deployment,
and to provide information on further opportunities to collaborate and receive funding.
Following the introduction, Holger Pfeifer briefly presented the CPS Engineering Labs project, which
has been running for a little over three years and is ending in April 2018. The focus of CPSE Labs is on
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smart cyber-physical systems (CPS). Mastering the engineering of complex and trustworthy CPS is key
to implementing CPS-based business models. Current CPS, however, are often engineered and
maintained at very high cost and sometimes with unknown risks, and recent technological progress
from R&D projects is not readily available to most innovators. CPSE Labs therefore equipped
innovators with CPS engineering infrastructure, knowledge, and tools for realizing novel CPS-based
products and services, with the explicit goal of expediting and accelerating the realization of smart
CPS. CPSE Labs’ mission is to provide support for European companies to move into new markets and
new application domains with innovative cyber-physical products & services, and to stimulate the
uptake of advanced ICT technologies amongst Europe’s SMEs. Since its start in 2015, CPSE Labs has
initiated more than 20 fast-track industrial experiments that have been selected through competitive
open calls. In these experiments, engineering and technology firms evaluated, used, and adapted the
CPS design technologies and platforms supported by CPSE Labs, and built demonstrators to validate
specific innovation objectives.

CPS Platforms and Experiences
In the Industry 4.0 session, Ernst Murnleitner from Awite Bioenergie GmbH presented the
experiences made when using Eclipse 4diac to develop a prototype solution for a new energy load
management concept, and Reinhold Gördes from Formtec GmbH explained how they had used
Eclipse 4diac in an experiment to augment legacy machine tools such that they can be embedded
into an advanced Cloud Manufacturing environment.


The experiment project conducted by Awite was concerned with the energy consumption of
production processes, where electric current / power peaks, have a significant impact on the
pricing conditions in the contracts with electricity suppliers. To prevent these peaks, and
therefore reduce production costs, an energy load management system is required that
automatically turns on and off energy consuming devices, depending on the available energy,
the task priority and the required amount of energy. Such a system is especially useful for the
numerous process industries, which not only consume energy but also are able to produce
their own energy. For example, potato processing factories or breweries produce organic
residuals, which can be used to produce biogas. This biogas can then be used in combined
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heat and power units to produce electricity and thermal energy, providing part of the
factories own energy demand.
Within the experiment a prototype solution for a new energy load management concept was
developed in which Eclipse 4diac was applied to equip pumps and stirrers with an own
control logic implemented in 4diac. This enables those intelligent devices to decide within a
distributed network on the optimal times to be switched on and off, in order to ensure
biological process stability and low peak electricity demands. For demonstration purposes, a
model of a biogas plant was constructed in the size of a europallet. It can be operated by a
touch screen and illustrates the energy load management algorithm.


The experiment performed by Formtec GmbH is called “LegInt”, which stands for “Legacy
Integration”. It is concerned with the new trend in industry to offer production services on a
digital marketplace (Industry 4.0). The vision is to minimize the overhead needed to create
and organize production chains. An ultimate goal is to enable self-organizing production
scenarios providing highly economic manufacturing solutions starting at lot size 1. There is a
massive momentum in the development of the digital environment as computational power
is getting cheaper every year (Cloud Computing). However, the backend processing is still
relying on expensive machine tools - for example to create metal parts via milling. The
investment cycle for machines like that is completely different from the rapid changes in
information technology. Especially small enterprises use the machine tools for decades and a
large amount of equity capital is bound to these machines. There is a danger that new trends
in manufacturing will be disruptive for lots of small and medium size companies. An obvious
solution is to integrate legacy machine tools into digital production chains, which is the focus
of the LegInt project. Its main goal is to develop and verify a toolset which supports the
integration of legacy machine tools (hence the project acronym LEGacy INTegration).
LegInt targeted the related challenges by developing a "shell" that augments legacy machine
tools through a set of interfaces to embed them into an advanced Cloud Manufacturing
environment. This shell consists of both hardware and software components. The potential
of LegInt has been demonstrated in a practical industrial experiment using legacy numerical
controlled milling machines, though the approach is not limited to such machines only.

The co-simulation session also consisted of two presentations by participants who have executed
innovation experiments in CPSE Labs:


Constantin Zamfirescu from the University of Sibiu presented the experiment “iPP4CPPS”
which focused on integrated product-production co-simulation for cyber-physical production
systems. iPP4CPPS was a collaborative effort by Continental Automotive Sibiu, Controllab
Products (Enschede, NL), the Lucian Blaga University of Sibiu, and Aarhus University. Modern
production systems are increasingly cyber-physical in nature, combining computer control
and data processing with traditional physical manufacturing processes. The experiment
transferred CPS technology to the development of a cyber-physical production system
(CPPS). The experiment used the model-based engineering platforms INTO-CPS and Eclipse
4diac to design and build a small-scale manufacturing prototype, able to exploit sensor data
regarding perturbations in the environment during component testing. The prototype was
inspired by Continental’s real manufacturing and testing processes, assessing the benefits
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and the maturity level of model-driven engineering technologies for future adoption into the
real manufacturing infrastructure by designing and building an integrated co-simulation, and
delivering a proof-of-concept for the deployment capabilities of various simulation tools.


Dejan Ciglar from AVL presented their experiment to integrate co-simulation methods into a
real-time platform for CPS. Virtual system development (“frontloading”) is getting more and
more important in a plenitude of industrial domains to reduce development times, stranded
costs and time-to-market. Co-simulation is a particularly promising approach for enabling
interoperable developments of cyber-physical system (CPS). However, the accuracy and the
performance of the resulting overall system strongly depend on the number of integrated
subsystems. In addition, the co-simulation problem also occurs on real-time platforms where
several interacting real-time applications and components have to be synchronized (CoSimulation) or are allocated to different real-time systems or computing cores (RT-CoSimulation). The experiment focused on transferring co-simulation strategies onto a realtime platform, the usage of the same system architecture (modular structure of the system)
throughout the entire development process and the generation and execution of test cases
for system V&V purposes. It extends the AVL RT-Platform for enabling seamless integration
of non-RT-systems (simulation tools) and RT-systems (e.g. test-benches) in an interoperable
manner. In particular, this refers to interfacing HiL-Systems in system development processes
and thus, the HiL market including test systems, test equipment and simulation tool
providers are considered on a global scale.

PlatformArena
The second half of the day started with an introduction to the Platforms4CPS project, given by Steve
Bageritz from Steinbeis2i, followed by the presentation of Vincent Aravantinos from fortiss who
introduced another platform to the “PlatformArena”, namely “BaSys 4.0”, an open platform for
Industrie 4.0.


The “Basissystem Industrie 4.0” (Basic System for Industry 4.0) is the economic challenges
related to the digitalization within the production domain and aims at providing support to
companies to increase their ability to successfully tackle instability of markets, new global
competitors, increasing product variety as well as personalized products down to a lot size of
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1. Manufacturing plants that can cope with these challenges and are able to produce such
small lot sizes efficiently and cost effectively can only be realized with seriously increased
changeability. The required significant reduction of cost for changes requires novel system
architectures that focus on the flexibility of production plants. The production of small lot
sizes may not always be efficiently controlled in a centralized way. Therefore, decentralized
control approaches are required that can quickly be adapted to new products and new
product properties. Suitable production resources need to be discovered, evaluated and
chosen quickly. This requires an unprecedented level of seamless crosslinking not found in
state of the art production plants. While current plants are interconnected within an
assembly line or a production site, future plants need to be connected across sites and
companies to be able to implement approaches like changeable just-in-time production.
Likewise, there must not be any gaps in networking technology, in production control code,
or in exchange of information.
The project BaSys4.0 develops an open platform for production plants of the fourth
generation. In the project, existing technologies are coupled and integrated to enable the
implementation of Industry 4.0 applications. To this end, the project develops a virtual
middleware that allows to provide and to couple the required services. This AUTOSAR for
Industry 4.0 takes existing technologies to come up with required standards, exchange
formats, basic services and interfaces that support efficient interconnection and conversion
of production plants. The planned base system will be realized as a complete prototype
which can be flexibly extended by the supplying industry.

Interactive Session “User needs, gaps & barriers”
After the previous sessions had introduced a number of specific CPS platforms, and experience
reports were presented by researchers and practitioners who have deployed these platforms in
various contexts, the workshop participants were asked to provide their views on what is needed in
terms of platforms to support the digital transformation of industry towards CPS. The workshop
participants could provide keywords or short statements on sticky notes responding to four
questions:


What are the needs of users of CPS platforms?



What are the industrial demands and requirements?



What are the key research topics to be tackled?



Which are the main gaps and barriers to the adoption of digital technologies and platforms?

In each of these four categories, the workshop participants could arrange their responses according
to whether they relate to the current situation, or address future needs.
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The results of the interactive session are summarized in Fig. 3 below. The figure contains numbers (18) for the responses given for the key research topics. The participants were also asked to try to
relate these 8 research topics to the industrial demands that they could help satisfy. The numbers
added to the responses in the “Industrial requirements and demands” section refer to these
assignments.
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Fig. 3: Results of Interactive Session

Further collaboration and funding opportunities
The final session of the workshop provided an outlook to further offerings for collaboration,
technology support, and funding opportunities, particularly for SMEs, on both German national and
European level. First, Frank Schuberth from the Fraunhofer IGCV institute presented the “Mittelstand
4.0” competence centre in Augsburg. Subsequently, Isabelle Dor from CEA Leti in Grenoble
introduced the European H2020 project FED4SAE, which CEA are coordinating. Finally, Sarah
Mortimer from Steinbeis2i explained the strategy and support mechanisms offered by the larger
European initiative “Smart Anything Everywhere”.



The Mittelstand 4.0 Competence Centre Augsburg offers small and medium-sized enterprises
in the region in and around Bavaria a point of contact for digitization and Industry 4.0 topics.
Adapted to the local structural conditions, the centre’s offer is geared to manufacturing
companies, which are highly represented there. The focus is on enterprises in mechanical
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engineering, for the production of metal products and electronic products as well as vehicle
construction. The Mittelstand 4.0 Competence Centre also offers specialised know-how in
the areas of production automation, logistics, workplace 4.0 as well as digital business
models.


Similar to CPSE Labs, the FED4SAE project also provides technology and innovation support
for SMEs in the CPS domain. Its overall ambition is to boost and sustain the digitization of the
European industry by strengthening competitiveness in Cyber Physical Systems (CPS) and
embedded system markets. FED4SAE started in 2017 and will create a pan-European
network of Digital Innovation Hubs (DIHs). These will enable both tech and non-tech
businesses (start-ups, SMEs, midcaps) to build new products and services with “digital
inside”. A key mechanism to support these SMEs are “Application Experiments”, which are
proposed by businesses and selected based on their innovation potential. Within these
Application Experiments, the selected companies receive financial, technology, and
innovation support to translate a product and service idea into a prototype, which may lead
to a pre-series product.



The Smart Anything Everywhere initiative comprises a set of related projects, such as CPSE
Labs and FED4SAE, to boost the digital transformation of the European industry through
Digital Innovation Hubs (DIH). The goal of Smart Anything Everywhere (SAE) is to let SMEs,
start-ups and mid-caps enhance their products and services through the inclusion of
innovative digital technologies. DIHs will bring user companies (with a need to invest in
digital technologies) in contact with supply companies that have suitable ICT products that
address the needs of the users. They will get the opportunity to do a focused application
experiment where the novel product or service is developed. This creates a win-win situation
for all actors: the user company can evaluate whether this innovative product brings benefit
to its business. The supply company has an early customer and can im-prove its offering
based on this experience. The DIH has grown its ecosystem, and can support both companies
to nurture their innovations further. The ultimate goal of the application experiments is on
the one hand to help foster competitiveness of in parti-cular SMEs and mid-caps, and on the
other hand, to establish fully functional ecosystems of DIHs that can provide services beyond
technical advice such as business consulting and training.

The workshop concluded with informal discussions and networking among the participants.

5.4 Report Thales PlatformArena workshop
Workshop aim and agenda
The PlatformArena has been organized on the 4th of April at Thales Research & Technology in
cooperation with the Systematic cluster. The overall aim of this workshop was to understand the
obstacles and provide suggestions to improve accessibility, particularly for SMEs, to technological or
collaborative platforms in the domain of Cyber Physical Systems (CPS).
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During this event, several CPS based platforms and SME technologies as well as demonstrations will
be presented to animate discussion. This event is also an opportunity to attend a round table
between SMEs, platform providers and large industry whose objective is to initiate a debate on the
access and difficulties encountered by SMEs to join these platforms. This will be a good chance to
generally see how to improve the uptake of SME & new technologies through use of platforms.
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Participants of the Workshop

Name

FirstName

Company/
Organisation

1

Cosson

Laurent

All4tech

www.all4tec.net/

2

Sango

Marc

All4tech

www.all4tec.net/

3

Dissaux

Pierre

Ellidiss

www.ellidiss.com/

4

Ribault

Alain

KerEval

www.kereval.com/

5

Valenza

Philippe

Synectique

synectique.eu/fr/

6

Guinet

Adrien

Quarkslab

www.quarkslab.com/

7

Houdet

Eric

Quarkslab

www.quarkslab.com/

8

Videau

Marion

Quarkslab

www.quarkslab.com/

9

Winograd

Chamaï

Quarkslab

hwww.quarkslab.com/

10

Sadovykh

Andrey

Softeam

www.softeamgroup.fr/

11

Bagnato

Alessandra

Softeam

www.softeamgroup.fr/

12

JBellec

Jeremy

SpinalCom

www.spinalcom.com/

13

Rodriguez

Helena

NEOXIA

www.neoxia.com/

14

Pinsonneau

Aurélien

TGS

www.thalesgroup.com

15

Langlois

Benoît

TGS

www.thalesgroup.com

16

Zendagui

Boubekeur

TGS

www.thalesgroup.com

17

Leroux

Xavier

TGS

www.thalesgroup.com

18

Delaitre

Sylvain

TRS

www.thalesgroup.com

19

Monegier

Arnaud

TRS

www.thalesgroup.com

20

Faugère

Madeleine

TRT

www.thalesgroup.com

21

Robinson

Charles

TRT

www.thalesgroup.com

22

Bisson

JP.

TCS

www.thalesgroup.com

23

Bouchet

J-M.

TCS

www.thalesgroup.com

24

SLAMITZ

Esther

Systematic

systematic-paris-region.org/fr/

25

Rebierre

Nicolas

Nokia

www.nokia.com/

26

de Prado

Miguel

27

Hammami

Omar

ENSTA

28

Dormoy

Jean-Luc

JL DORMOY

29

PERICAUD

Jessica

Universite
Saclay

Paris

www.universite-paris-saclay.fr/fr

30

Gross

Julien

Universite
Saclay

Paris

www.universite-paris-saclay.fr/fr

31

GILARDIN

Denis

Systerel

www.systerel.fr/

32

Gaudin

Emmanuel

PragmaDev

www.pragmadev.com/

bonseyes.com/
www.ensta-paristech.fr/
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33

Caudron

Lionel

Nextep-solutions

www.nextep-solutions.com/

34

Osman

Ghassan

Simutec technologies

simutechnologies.eproshopping.fr/

35

Ravier

Philippe

Silkan

www.silkan.com/

36

Garcia-Alfaro

J.

Univ. Telecom ParisSud

www.u-psud.fr/

37

Cancila

Daniela

CEA

www.cea.fr

38

Duranton

Marc

CEA

www.cea.fr

39

Nouacer

Reda

CEA

www.cea.fr

40

Sroussi

Alain

Offre
aux
PME
Technologique

41

AYADI

Mondher

CYNAPSYS

www.cynapsys.de/

42

Clere

Pascal

IRT System X

www.irt-systemx.fr/fr/

43

Rivera

Diego

Montimage

www.montimage.com

44

Riccio

Antonio

Montimage

www.montimage.com

Workshop synthesis
Five SMEs presented their activities summarized section. They participated to the round
table on the obstacle encountered while trying to access collaborative or technological
platforms. The identified obstacles as well as the recommendation to overcome them will be
presented in the following section.
To conclude the day, the H2020 CPSwarm and Bonseyes project were presented. The
Boneyes project aims to solve two key challenges: the strong industrial need to address data
network effects and data wall problems of building systems of artificial intelligence at the
European level. More information here: www.bonseyes.com

The CPSwarm project pushes forward CPS engineering at a larger scale, with an expected
significant reduction of development time and cost. For that it defines a complete toolchain
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that enables designers to set-up collaborative autonomous CPSs, and to test the swarm
performance with respect to the design goals.
Round table synthesis
Participants:


All4Tech (L. Cosson)



Ellidiss (P. Dissaux)



KerEval (A. Ribaux)



SpinalCom (J. Bellec)
(excused due to a severe strike in Paris)



Synectique (P. Valenza)



Montimage (D. Rivera)

Three questions have been addressed:
1. What are the obstacles/facilities encountered to access/accede technological/relational
platforms?
2. Have these platforms satisfied their expectation?
3. What would be for you, SME, an ideal platform model?

Main obstacles limiting the SME adhesion to technological platforms:
First of all, a collaborative or technological platform shall be a bearer of a collective need. Today, this
is often not the case. Two elements slow SME accessibility as:
-

Unshared business model between platform holders and technology providers by SMEs.
ROI, long term exploitation and impact, side effects on hiring is very important for them as
they do not have the same strike force and flexibility than large companies. Both platform
holders and SMEs need to increase their benefits at the end. If not known it must be clearly
said. Hiding the information is not acceptable.

-

Lifespan of a platform strongly linked to R & D funding: Todays, the development of a CPS
technological platform is strongly linked to the associated funding. In many cases, these
developments rely on R&D funding from EC or national entities that implies that the platform
development stopped together with the funding capability. This is hardly compatible with
the SMEs operational development.

Technical integration obstacles slow SMEs technological integration as:
-

Lack of use of interoperability standard: Standards not fully applied implies high integration
development cost. If these costs remain too high, SMEs will not join the platform. In the
same way, redeveloping a tool in another framework is not compatible with SMEs business
plan.

-

The use of open source technologies does not improve project capitalization. As an example,
Eclipse projects are not open.
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Main propositions to limit the obstacles to accede technological platforms:
A global consensus has been defined during the workshop on following points:


An ideal platform should not exist, as there should be no constraints applied on it. A platform
shall follow market needs and available technologies.



For SMEs parties, it is important that the exploitation and business plan of a
collaborative/technological platform is made explicit so that SMEs can decide to join and/or
contribute to the CPS platform. The common strategy shall be a win/win for each party.



To ease technological building block integration, decrease integration cost for SMEs,
standardized interoperability standards shall be fully applied and strongly followed.



Prototyping on scientifically research project shall be a first step to de-risk the technology.
Such a prototype platform can be rapidly developed.



Real use cases needed: it is important for SMEs to apply and consolidate their technologies
on real use cases, especially after integration in the platform.

As conclusion, three main recommendations have been identified:
-

Platform holder need to display a clear business model. If not know, this must be said as it is
understandable.

-

Platforms must be developed in a win/win perspective between platforms holders and
stakeholders (SMEs).

Platforms should rely on standardized interfaces to facilitate technological integration
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6. Synthesis /Conclusions
The four workshops were a success; everybody was satisfied to participate in them. We gathered
about 25 SMEs to discuss the subject of Platforms for CPS, but we also had other organizations.
Across all workshops, the participants discussed pretty much the same subjects:
Best practices: The idea is to constantly look at what is working and what is not. It is important to
collect and highlight the good practices in order to learn from them. In addition, we should ask
consultants to help us because they have experience and expertise in the subject. It is very important
to spend on innovation. If there is no room for innovation, there won’t be any. Many organizations
designate time for employees to spend on “ideas”, while others are very focused on deadlines and
result. Should innovation happen there needs to be mental and physical space.
There seems to be a common understanding that it is hard and complicated to join EU projects or
apply for EU funding. Nevertheless, there are plenty of organizations ready to help. It is difficult to
find competence, which is why we should be close to universities in order to find talent. Some
organizations are working with appointed coaches that are supposed to encourage and support
initiatives coming from employees. The mindset of Millennials will add a new way of looking at
innovation. The question is if companies are able to utilize this. Platforms must be developed in a
win/win perspective between platforms holders and stakeholders.
Success factors: Participants identified some factors that helps platforms to be a success. First, they
have to be « open » with standardized interfaces and opportunities for cooperation. There should be
demonstration centres and living testlabs (open testing environment). Broad communication of
success stories would be helpful as well. To finish, education and training for specific target groups
should be organized in order to help people to use it.
Gaps and barriers: Participants complained about the lack of standards. There is a high complexity
and confusing diversity of an exploding number of CPS platforms. The questions of privacy and data
security seem to be unclear. Still unclear are the business models and practical applications (how to
handle the vast amount of data, how to use it in a proper way). The participants expressed a
perception that we currently have too limited efforts on open innovation, held back by what might
appear as a “gold-rush” towards “the platform" for CPS/IIoT. While logically, there should be strong
drivers for collaboration, this does not yet happen on a broad scale. Both platform holders and SMEs
need to increase their benefits at the end. If not known it must be clearly said. Hiding the
information is not acceptable. Globally participants also noticed that there is a no common
understanding about Platforms for CPS. There are too many platforms available and they require a
long time to adopt them. The cost seem to be a problem as well.
User needs: There must be an interoperability between technologies. Of course, platforms need to
be extendable, easy to use, and understandable for the users, otherwise they would give up their
utilisation.
To conclude, we can see that participants expressed many suggestions concerning the platforms for
CPS. We defined the best practises and the success factors that should be adopted in order to carry
out the project. In addition, the gaps and barriers identified in our sessions do not seem to be
important issues impacting the building of CPS platforms, however we should be aware. The user
needs seem to be acceptable as well.
The best way to continue the project could be to lean on the best practices and the success factors.
As a potential solution, regional clusters could gather their ecosystems in order to animate
interactive mind mapping sessions. The results could be discussed at European level to solve the
barriers.
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7 Appendix A – CPS Survey Model Prior to Workshops
This Appendix contains the prior to workshop survey.

Prologue
The purpose of this survey focuses on the definition of needs, gaps and barriers with respect to CPS
Platforms in general. It includes some deeper questions requiring some reflection and goals to:




Help define the needs of users, or potential users of CPS Platforms
Enhance visibility of technology and capability of connecting with it.
Enable guests to Arenas to be on the same page during the workshops.

In the context of Platforms4CPS, a CPS (Cyber-Physical System) changes the real world through
computational processes. These systems can be simple (embedded systems like an electric razor)
but then increase in complexity and coordinated interactions (e.g. air traffic control, smart cities). A
Platform is a hub to help integration or distribution of technology.

Existing experience and knowledge with CPS platforms.
1 - How would you rate public awareness of the term Cyber-Physical System (CPS)? [<25%] [25-50%]
[50-75%] [>75%].
2 - Do you think public awareness of CPS needs to be increased? [Yes] [No]
3 - How would you rate awareness of the term CPS by users of such systems [<25%] [25-50%] [5075%] [>75%].
4 - What is your role with respect to a CPS?
-

Adopter
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-

Consumer

-

Provider (CPS Systems),

-

Contributor (CPS components).

-

Other

If other, added input is welcome:
5 – Do you believe you already use/have used CPS Platforms?
-

Yes

-

No

-

Uncertain.

If yes, you use platforms:
[more for integration]- to connect your technology with other technology.
[more for distribution] – to make your technology easily available to customers .
[about equally for integration and distribution]

If yes, are you a user or developer of CPS Platforms?
[User] [Developer] [Both].

6 - While there are many CPS platforms, how challenging do you believe it is to identify the most
suited platforms for your needs? [Fairly easy] [Moderate] [Difficult] [Other].

7 – For the CPS functions below, do you feel your organisation has a special focus on any?
Sensing (hardware/software for monitoring the real world) [Speciality][General][Unsure]
Processing Mechanisms (e.g. data storage, decision making) [Speciality][General][Unsure]
Actuation (hardware/software effecting physical change) [Speciality][General][Unsure]
Communication [Speciality][General][Unsure]
Energy Management [Speciality][General][Unsure]
Inter-system coordination & collaboration [Speciality][General][Unsure]

8 – Please rate how much you use CPS Platforms in parts of the product life-cycle:
Requirements & Specs [low, moderate, high],
Modelling[..],
Simulation[..],
Implementation[..],
Verif.&Valid[..],
Operation[..],
Retirement[..],
Product Life-Cycle management [..],
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Cross-disciplinary engineering [..].
Other, added input is welcome: .......
If you believe some of these previous parts need significant boosting, which ones?
Consideration of barriers and some potential research topics for platform development.
9- What are key barriers for your innovation? (Select any key ones)
-

Capital

-

Competence

-

Technology

-

Collaboration/partners

-

End-user contacts

-

Customers

-

Business model

Other, added input is welcome: ………..

If technology, what do you see as the main hurdles to adoption?
o
Technologies force me to rebuild things which already work [motivation: should new
research programs focus on interoperability?]
o
I don’t know which technology to go for [motivation: should the platform focus on
education?]
o
I have the feeling no technology is mature enough [motivation: should new research
programs focus on maturing existing technologies?]
o
I feel there is still some research to be done in some domain [motivation: should new
research programs define new research objectives?]
o
Technologies seem all good but it is not obvious to me how to bring them together?
[motivation: should the platform focus on interfaces?]
10 - Suppose a CPS platform is offered in one of the following forms. Which business model would
present an obstacle for you to use the platforms?
-

Free

-

Open source

-

PAAS

-

Licensing

-

Other, added input is welcome: .......

Identifying information channels to be advanced.
11 - In your domain do you believe that knowledge sources on CPS platforms are readily available?
-

Yes

-

No
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If Yes, how would you rate your organisations ability to discover relevant platforms:
Specific procedures in place [ 1 2 3 4 5] Fairly ad hoc
12- If you wished to have centralised knowledge, to what extent would you wish the measures below
developed (1=very much, 5=not much:)
o

Online discussions:
Solution finding for individual problems. [ 1 2 3 4 5]
Solution finding for group problems. [ 1 2 3 4 5]
o Frequently asked questions [ 1 2 3 4 5]
o List of technologies [ 1 2 3 4 5]
o Matrixes comparing similar technologies [ 1 2 3 4 5]
o List of tools in connection with the technologies they implement [ 1 2 3 4 5]
o Technology implementation feedback from SMEs(such as blogs) [ 1 2 3 4 5]
o Other, added input is welcome: …
The scope of CPS applications for you.
13- How ready would you categorise your organisation for adoption of new platforms?


Organisational level: Very Ready [ 1 2 3 4 5] Not very ready
(Management, Ability to change, …)



Technological level: Very Ready [ 1 2 3 4 5] Not very ready
(Are your current tools suitable to adopt or migrate to the platform)



Project level: Very Ready [ 1 2 3 4 5] Not very ready
(Skills, Training, support)



Motivational level: Very Ready [ 1 2 3 4 5] Not very ready
(Attitudes, reform or benefits clearly seen)

14- In which context do you see the most promising applications of CPS for your company?
Please select (multiple choices allowed) and specify.
o

Device:______________________________________________________________
____________________________________________________________________
____________________________________________________________________

o

System:______________________________________________________________
____________________________________________________________________
____________________________________________________________________

o

System of Systems:____________________________________________________
____________________________________________________________________
____________________________________________________________________

o

Others:______________________________________________________________
____________________________________________________________________
____________________________________________________________________

© Platforms4CPS Consortium

82

Platforms4CPS

D3.2 Report on PlatformArena Workshops
Version 4.0

CPS and its role you see for your company in the future.
15 - In which role would you categorise your company in the future in regards of CPS? (multiple
choices allowed)
a/ my company is a user or customer…
o

…of concepts and services for complex cyber-physical devices / systems development (e.g.
simulation, data analytics,…). [motivation: identify the LC-phase, the company is involved in]

o

…of concepts and services for complex cyber-physical devices / systems operation (e.g.
online monitoring and interpretation, data analytics,…). [motivation: identify the LC-phase,
the company is involved in]

o

…of cyber-physical devices / systems in my industry. [motivation: distinguish between users
and providers]

o

…of standardised interfaces. [motivation: identify willingness of using standards versus the
implementation of proprietary solutions]

o

…of a market place or platform to solve technical and business problems in my industry.
[motivation: identify the willingness to participate in a platform, or to provide a platform]

o

…of_______________________________________________

b / my company is a provider…
o

…of concepts and services for complex cyber-physical devices / systems development (e.g.
simulation, data analytics,…). [motivation: identify the LC-phase, the company is involved in]

o

…of concepts and services for complex cyber-physical devices / systems operation (e.g.
online monitoring and interpretation, data analytics,…). [motivation: identify the LC-phase,
the company is involved in]

o

…of cyber-physical devices / systems in my industry. [motivation: distinguish between users
and providers]

o

…of standardised interfaces. [motivation: identify willingness of using standards versus the
implementation of proprietary solutions]

o

…of a market place or platform to solve technical and business problems in my industry.
[motivation: identify the willingness to participate in a platform, or to provide a platform]

o

…of_______________________________________________

16 - Through using a CPS Platform would your organisation be interested in entering some new
market(s) listed below? (NB. We ask for your current markets later).
-

Energy

-

Factory of the future

-

Health

-

Logistic

-

Telecommunication
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-

-

Transportation:
o

Automotive

o

Rail

o

Space

o

Water

Wearable

Other, added input is welcome: .......
17 - If there are some key enabling technologies (building blocks, platforms, etc.) that would
drastically facilitate your product launch, please note them here.
……….. ……….

Epilogue
Profile questions
-

Company name:

-

Activities: [Choice 1] [Choice 2][Choice 3][Other]

-

Markets fields: [Choice 1] [Choice 2][Choice 3][Other]

-

Size/Staff: [Choice 1] [Choice 2][Choice 3][Other]

-

Location(s): [Choice 1] [Choice 2][Choice 3][Other]
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8 Appendix B – CPS Survey Model During Workshops
This survey in the end was not implemented so that Arenas had more flexibility to consider local
needs. However the questions may be useful for future events and have been included for posterity.

Prologue
The Arena guests express their thoughts on the deployment of CPS Platforms, including those
presented at this workshop. Provides information on local practices
Reminder: In the context of Platforms4CPS, a CPS (Cyber-Physical System) changes the real world
through computational processes. These systems can be simple embedded systems (e.g. electric
razor) but then increase in complexity and coordinated interactions (e.g. air traffic control, smart
cities). A Platform is a hub to help integration or distribution of technology.

1 - Do you have any expectations with the use of CPS or embedded platform?
-

Cost reduction

-

Assets sharing

-

Access to technologies

-

Time saving

-

Other, please elaborate: .......

2 - According to you what are the main issues to tackle with the CPS or embedded platform?
(Answer with a mark from 1 (low) to 5 (high)
-

Safety:

-

Other issue 1:

-

Other issue 2:

-

Other issue 3:

[Prior description of question(s) – i.e. the purpose.]
3- Are you ready to join a CPS or embedded platform?
-

Yes
No

If yes, please elaborate which one: .......

[Prior description of question(s) – i.e. the purpose.]
4 - [Question]
5 - [Question]
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[Prior description of question(s) – i.e. the purpose.]
6 - [Question]
7 - [Question]

[Prior description of question(s) – i.e. the purpose.]
8 - [Question]
9 - [Question]

[Prior description of question(s) – i.e. the purpose.]
Description: The platforms showcased should show to SME’s how they can benefit from them. (Can
be asked questions about ‘uptake’ or ‘use’ independently to whether they currently use it –
Platforms presented at these Arenas should describe both aspects).
10 -Which of the following represent types of your main customers?
[ ] Business to consumer
[ ] Business to business (B2B)
[ ] SMEs
[ ] Large Industry
[ ] Other
[ ] Civil
[ ] Defence
[ ] Europe
[ ] United States
[ ] Other Regions

11 - If you work with B2B, how would you rate the ability to integrate your technology with the
environments of new customers?
[ simple ] [ moderate ] [ difficult ] [undecided]
12 - Rate your view about the ease of accessibility (uptake) to your organisation of the presented
Platforms:
[ simple ] [ moderate ] [ difficult ] [undecided]

13- Rate your view about the ease of accessibility (uptake) to SMEs generally of the presented
Platforms:
[ simple ] [moderate ] [ difficult ] [undecided]
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14- Is your organisation currently using any of these platforms? [Yes][No]

These platforms presented seek to improve your accessibility to or ability to integrate your work
with other technologies.
15- Are there particular weaknesses that you see could be improved in these platforms?

Epilogue (if not already provided)
Profile questions
-

Company name:

-

Activities: [Choice 1] [Choice 2][Choice 3][Other]

-

Markets fields: [Choice 1] [Choice 2][Choice 3][Other]

-

Size/Staff: [Choice 1] [Choice 2][Choice 3][Other]

-

Location(s): [Choice 1] [Choice 2][Choice 3][Other]
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