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Executive Summary

ThisdocumentLIN2 A RSa F adzYYI NBE 2F aLJzoft AO YI GoArdR | £ & ¢
of opencalls M3), and includes a white paper describing CPSEQXasn and concepts.

The public materials described are: general presentation materials in the form of presentation slides;
introductory text, primarily intended for the web portal; a guide for proposer and frequently asked
guestions for prospective egpimenters; a ongpage press release; and descriptions of the Design
Centres including platforms and case studies. With the first open calls being open in M3, most of this
material is intended for prospective experimenters, particularly SMEs and new aatmrsherefore

the language and tone is pitched towards them. Further public materials aimed at a more general
audience will be produceds the project progresses, in particular in response to experiments being
funded and results produced that will intesea wider audience.

The white paper included covetise visionand common conceptanderpinningCPSE Labk is the
current version of a living document that will be updated through the project. The white paper
identifies the challenges in CR®ovation; outlines the vision for a CPS innovation ecosystem;sdraw
out the basic objectives and operating elements of CPSE Labs expel@theapproach and
describesthe common concepts and terms usedie project.

This document demonstrates thatenhaveset out a clear and coherent vision for CPSE Labs that is
already being realised through the open calls process, and is supportddghyuality public
materials available through the web portal (see D2.1 Web Portal).

{ y © CPSELalt3onsortium 5
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1 Introduction

As part of thecommunications strategy, WP2 has produced various masenadating to CPSE Labs
for stakeholders outside the proje¢Task TA). Thesguublicmaterialsare summarised isection2,

along with a discussion of the audience of each type of material, the rationale for its production,
accompanied by screenshots where appropriate.

With the first round of open calls occurring M3, much of the reported materials relate to
information on the Design Centres and ensuring correct and timely information is available to
prospective experimenters. Since experimenters can be from many backgrounds, and it is hoped
SMEs and new actors are engagegarticular

In addition to the production of public materials, WP2 has produced a white paper that desitrbes
visionfor CPSE Lalf§ask T2.1)r'his vision is shared by all members of the consortium and should be
expressed to external stakeholddtgough all public materials produced by the project: both those
reported in this document and those to be produced through the life of the projgwe. white paper

is included in full at the end of this document.

Also as part of Task T2WP2 has produed anontology of conceptior the CPSE Lalpsoject, which

is also described in the white pap@&ue to thecomplexnature of a projetthat provides cascading
funding through running open calls, many of the concepts in the ontology relate to the opén cal
process. WP2 worked closely with WP3 to ensure a consistent anedevieled ontology. This
ontology in turn provides a vocabulary that is used projeicte. WP2 has worked to ensure
consistent use of terms across all public materials produced andidedadn this document, as well

as material produced in other work packages. We worked closely with WP3 in particular to ensure
documents relating to the open calls, including call texts and templates, are consistent in their use of
terminology.

{ y © CPSELalt3onsortium 6
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2 Summary of Public Materials

The following sections summarise the public materials produced in the project (M3)oprimarily

to support the firstround of open cals. The subsections describe tlagmsfor each type of public
material and give exampleas screenshots where appropriate, as opposed to reproducing the
materials in full. Many of these materials appear initially on the web pof&p:{/www.cpse-
labs.eu/ D2.1 Web Portal) however the content will beorporated into further materials as the
project progresses (see D2.2 Communication Plan).

Due to the first open call happening M3, the main audience formuch of theinitial set of public
materials is the potential experimenters, in particulBMEs Therefore much of the language is
tailored to their needs and expectations, as opposed to academic audiences for instance. We identify
the targetaudience when describing each type of material below

2.1  General Presentation Materials

A Powerpoint template waproducedfor project presentations to useA short set ofgeneralslides
was also produced Figurel), primarily designed for partners to present in an academic cdnte
hence thefocus is on project details.

Overview Cyber-Physical Systems (CPS)

{8 CPSE Labs

Cyber-Physical Systems
Engineering Labs

fortiss GmbH (Coordinator)

+ H2020-ICT-2014-1 - Innovation Action (1A}
» Nine core partners in five countries
+ Duration: 36 manths

{§ s Labs

P

Cyber-Physical Systems

Systems-of-systems
\ Smart and cooperative
% embedded systems

Smart embedded systems

4
%
V Embedded systems

@ CPSE Labs

Motivation

CPSE Labs Mission

Objectives

Key challenge:
Mastering the engiesting and operssan of high-performant CPS
18007 Whizh D #0pk CaN S50 60 Wit high Coniance

+ Integrated cross-domain architectures
+ Required trustworthiness versus evolving CPS

* Design-op
ive experiments)
Engineering methads and looks able o cope with the
full scale and complexity of CPS
- Integrated cross-disciplinary models and analysis for
control ana
« Human-technology Interaction

@ CPSE Labs

+ Foster an open. Pan-European network of design

centres commitied lo transitioning science and
technology forenginserng trustiortny and dependabie
CPS into the marketplace

« identity. define, and execule focussed and fast-rack

experiments with a specific innovation focus.

- Spread best CPS engineering practices and promote

cross-regional and cross-sectorial leaming among
industry and academia

- Establisn a marketplace for CPS engineering assets

{8 CPSE Labs

- Expediting and aoceleratmg therealisation of
trustworthy CPS
— Foster an open, pan-European network of
ign centres committed to transitioning
science and (echnu\agy for ... dependable CPS
into the marketplac
— identify. define, zrld execute focused and fast-
tracked experiments.
— Spread best CPS engineering pracices and
ramole cross-regioral and cross-sectorial
[earning among ndustry and
~ Establish a marketplace for CPS anglneerlng
assets

‘@ cPSE Labs

Design Centres

Design Centre Competencies

Design Centre Competencies

"= ]

- s fortiss.

@ cpsE L

{8 cPsE Labs

swedan e —————

Experiments

Experiment Categories

+ Projects with a specific innovation objective
- Fasttrack (8-18 month) and focused (24
partners)

+ Three rounds of open calls
—AL-M3, M9, M15 2 Ap

+ Cost€150kmax. per third party

+ Centres have PMs te help in experiments

‘@ cPsE Labs

‘@ cPsE Labs

fortiss

ume*""'ﬂ AAAAA (] o

Figurel: General presentation slides

2.2  Introductory Text

Introductory text was produced that is primarily designed for the web pdRigiure?). It is therefore
aimed at prospective experimentersn particular SMEsand hence usesnore busines®riented

© CPSELalt3onsortium 7
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language. This means that the text mainly describes how CPSE Labs can bpeefitenters and
does not cover the details of the project (details of which can be found elsewhere on the web portal).

Smart Anything Everywhere

CPSE Labs

CPSE Labs is a European Union-funded initiative with a mission to support small and medium-sized
businesses which engineer or operate dependable cyber-physical systems (CPS) in Europe. We can
provide funding and technical support for experiments which are designed and proposed by businesses

ylhmg themselves. Experiments can focus on facilitating innovative and CS-enabled value chains in the
Bre European marketplace, demonstrate innovative CPS design technologies, or concentrate on design of
innovative new CPSs. Find out about cyber-physical systems and Find out how we can help your

part of the Smart

T technology business.
rywhere Initiative.

ocial media CPSE Labs MlSSlOn

o Foster an open, pan-European network of design centres committed to transitioning science and
technology for engineering trustworthy and dependable CPS into the markstplace

© Identify, define, and execute focused and fast-track experiments with a specific innovation focus

o Spread best CPS engineering practices and promote cross-regional and cross-sectorial learning
among industry and academia

o Establish a marketplace for CPS engineering assets

W Follow

City Expo 14 2pr  *
rtCityexpo

re using

Figure2: Introductory text

2.3  Guide forProposers

A guide for proposers was developed in collaboration with \(#gure3). Again the target audience
are prospective experimenters, including SMEs, so the language and termirotagyeted towards
them. This includes descritty howCPSE Labs can help businessediafd A y i NB Rdzb&- (K S
LIKeaAOlt aeadSvya¢ (G2 odaAiySaasSa ¢K2 Yire y24d oS

CPSE Labs

How we can help your business

Cyber-Physical Systems Engineering Labs (CPSE Labs) is a European Union-funded initiative designed
to provide support for engineering and technology businesses in Europe. Read on to find out what
we do to help businesses like yours.

We provide funding for research activities

We primarily support businesses by funding experiments. Businesses (and other organisations)
working in a variety of technology and engineering domains can design and propose research
experiments to us. CPSE Labs will review the proposed experiments and the best will receive
funding. The process for submitting experiment proposals has| been designed to be business-

friendly

Experiments are expected to be focused and fast-track. They need to have explicit objectives which
will clearly improve your business's ability to innovate, and they need to meet some specific criteria

in terms of technology use and overall objective. See if your business is eligible to submit an

experiment proposal to us

Figure3: Guide for proposers

2.4  FAQ (Frequently Asked Questions)

A list offrequently asked questions was developed and made available via the web @ogiale4).

This was done in close collaboration with WP3 since many of the questions relate to details of the
open call, in addition to questions on terminology and the organisation of the Design Centres. The
close collaboration also ensured consistency of terminology between the FAQ and open call
documents (see D3.1 Open Call Process Dentsh The list of questions will be revised and
expanded in response to questions received and experience gained doeiffigst open calls.

© CPSELalt3onsortium 8
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How We Can Help Your Business FAQs Cyber-Physical Systems Downloads

FAQs On Our Process Experiment Types Our Evaluation Process Our Submission Process

Current Calls

Frequently Asked Questions

Here we explain the process for submitting an experiment proposal

Calls will open in April 2015

| would like to apply for funding or technical support. How do | get started?
What is an experiment?

Will my experiment proposal be eligible for support from CPSE Labs?

How do | know which design centre to contact? Do | have to contact the design

SIGN UP TO OUR MAILING LIST
to receive notification of CPSE
Labs events and upcoming calls

Email address centre closest to me?
The design centres are located in France, UK, Sweden, Spain and Germany. Do |

need to be based in one of these countries to submit an experiment proposal?
What is the expected duration of an experiment?

How big should my consortium be?

Do we need a minimum number of European countries represented in the
consortium?

Can | apply as a single organization, or do | have to form an experiment
consortium?

What is the minimum/maximum funding available for an experiment?

Can | submit more than one experiment proposal? / I've submitted an experiment
proposal to CPSE Labs previously - can | submit another?

I've got an idea for an experiment but it does not match currently available calls
for proposals/lI've missed the deadline for experiment proposals.

How much total funding is CPSE Labs making available for experiments?

What funding is available to experimenters?

How do you define a small/medium enterprise (SME)?

What are cyber-physical systems? How do | know if | am working in cyber-
physical systems?

What is the experiment proposal submission process?

What is a pre-proposal?

What information is needed in the experiment proposal? Is there a template for
an experiment proposal?

What is the maximum/minimum length of an experiment proposal document?
Who will evaluate experiment proposals? How are experiment proposals
evaluated?

Your email address will be used to
send you occasional updates and

not for any other purpose.

Figured: List of frequently asked questions

2.5 Onepage Description and Press Release

In order to publicise both the CPSE Labs as a network and the opening of the first callpagene
flyer was producedFigure5). This was designed to be made available online, distributed via email,
and distributed as a press release. This means that there are multiple audiences tottakccount,
including general audiences, potential experimenters and academic audiences. In order to cater for
these audiences, the following choices were made:

1 A bold headline and strapline give the key information about CPSE Labs and the first open
call;

1 The most general information is presented first, usitite general language of the
introductory text (see above);

1 The map is included to break up the text and give the sense of CPSE Labs as -avigierope
network;

9 Details of the Design Centres appeait to the map, so that they are associated with it;
Details of the first open call are marked with a box to draw attention; and

¢tKS GFAYS LINAYyGE 2F GKS OFrtft FyR RSGFAfAa 27
interested parties can find them.

& 5 © CPSELalt3onsortium 9
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Programmse

Cyber-Physical Systems Engineering Labs:
first open call for innovation projects

European technology and engineering firms and innovators are invited to submit proposals
for small-scale experiments to advance the development of innovative products and
services in the area of cyber-physical systems (CPS).

Cyber-physical systems are networked collections of interacting devices, sensors, hardware and software services for
collaboratively realising new functions. The field of CPS encompasses the developers and manufacturers of devices and
software, technology suppliers, as well as systems integrators. CPS are often large-scale systems that monitor and control
physical as well as organisational and business processes in real-time, require a high degree of autonomy and dependability, and
integrate different technical as well as application domains. This increased complexity poses new challenges to the design,
engineering and operation of such systems.

CPS Engineering Labs (CPSE Labs) is a European Union-funded initiative to support businesses wishing to engineer or operate
dependable cyber-physical systems in Europe. CPSE Labs funds experiments with a clear innovation focus that are carried out by
European businesses, research organisations, or public authorities. CPSE Labs provides support and expertise from a pan-
European network of state-of-the-art Design Centres to equip innovators with CPS engineering infrastructure, knowledge, and
tools for realizing novel CP5-based products and services. Experiments should demonstrate the application of existing CPS
technologies to new application areas or new use cases, or help in the creation of new products or services in new or existing
value chains.

CPSE Labs welcomes proposals from European CPS innowvators, particularly from small and
medium sized enterprises (SMEs) and organisations that are new to European Union @
research funding initiatives. Experiments are carried out in close collaboration with the ™

partners of one of the CPSE Labs Design Centres in France (ONERA and LAAS-CNRS), North
Germany (Offis), South Germany (fortiss), Spain (Univ. Politécnica de Madrid and Indra
Sistemnas), Sweden (KTH), and the UK (Newcastle Univ.). The Design Centres offer expertise
and training in developing cyber-physical systems, as well as development environments, ®
tool chains, architectural frameworks, and technology platforms that form the basis for the
experiments, including in this first call:

e ADIAC framework for distributed industrial automation and control @
FMI-based virtual co-simulation
Model-based safety assessment techniques [AltaRica, Hazop UML) CPSE Labs Design Centres
GenoM and Mauve-OROCOS frameworks for robotics systems programming
Open Services for Life-Cycle-Collaboration (OSLC) open standard
Overture family of VDM-based technologies (Overture, Crescendo, Symphony)

SOFIA2 interoperability platform for smart spaces

More details on the CPSE Labs Design Centres, their competencies, and technical platforms are available at www.cpse-labs.eu.

Call opening: Wednesday April 29, 2015 Proposal language: English

Call deadline: Wednesday June 3, 2015 - 17h00 (Brussels time) Full call details: www.cpse-labs.eufcalls.php
Call acceptance:  Wednesday July 22, 2015 Submission: open-call@cpse-labs.eu
Call identifier: CPSELabs-15-01

Contact the CPSE Labs Service Centre (service@cpse-labs.eu) or any of the CPSE Labs Design Centres for more information about the call.
Information provided will be restricted to details about the competences available at the centres, the call topics, and the supported technical
platforms. All information provided to potential applicants is public and will be available for all parties. The expected duration of the
experiments is 9 to 18 months. The maximum contribution for experiments per applicant is €150.000. Industrial applicants will be re-imbursed
at the rate of 70% of the costs (direct costs + 25% indirect costs). In addition CPSE Labs Design Centres provide coaching and assistance on the
relevant technologies. Once all proposals are received, independent experts will evaluate all eligible proposals to identify those of sufficient
standard to qualify for possible funding. Industrial experiments developing novel prototypes or pre-products with high technology readiness
level will be considered. The full call details including eligibility and evaluation criteria are available at www.cpse-labs.eu/calls.php. CPSE Labs is
part of the Smart Anything Everywhere initiative (www.smartarythingeverywhere.eu) funded by the European Union.

Project acronym: CPSE Labs
Project full title: CPS Engineering Labs— expediting and accelerating the realization of cyber-physical systems
Project grant ne.: 644400

Figure5: Onepage flyer

© CPSELalt3onsortium 10
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2.6  Centre Descriptions

A description for each Design Centre was produced in collaboratith that Design Centre. Each
description includes: contact information; a strapline, givbegkground information anéreas of
expertise and descriptiors of the platforms supported by the centre. This ensures consistency across
centre descriptions. An example description (for the UK Design Centre) is ghkigareb.

Germany Nerth Germany South

Contact information

Jon Warwick

School of Computing Science
Newcastle upon Tyne

NE1 7RU, United Kingdom
+44 191 208 8060
jon.warwick@ncl.ac.uk
http:/iwww.ncl.ac.uk

Platforms

» Crescendo: co-modelling
and co-simulation

= Symphony: modelling
systems of systems

= Overture: formal modelling of
software

Application Domains

« Urban sustainability

Current Calls

Calls will open in April 2015

Spain Sweden UK

CPSE Labs UK

Contact us about multi-disciplinary design, model-based engineering,
co-modelling and co-simulation, asynchronous systems or urban
sustainability.

CPSE Labs UK is based in Newcastle University, where our researchers build on Newcastle's
international reputation for model-based design in dependable embedded systems and systems of
systems (S0Ss). The UK Design Centre also has a strong emphasis on cross-disciplinary research to
tackle issues of urban sustainability. Computer scientists work alongside researchers from related
disciplines which form the Digitally Enabled Urban Sustainability cluster of collaborating laboratories.
Cyber-physical systems are at the centre of Mewcastle University’s vision for urban sustainability, and
the university has committed over £58 million to a state-of-the-art Urban Sciences Building to co-locate
the laboratories. The UK Design Centre of CPSE Labs is therefore well-placed to support experiment
proposals in the field of cyber-physical systems for urban sustainability. We have a strong emphasis on
modelling to support development of dependable and cost-effective cyber-physical systems, and we aim
to lower the barriers to innovation in CPS and CPS-enabled products and senices. Read about our
supported platforms:

¢ Crescendo

© Symphony

Laboratories co-located with the CPSE Labs UK Design Centre include:

o The Cyber-Physical Systems laboratory, which develops foundations, methods and tools for design
of dependable and resilient cyber-physical systems

o The Centre for Doctoral Training in Cloud Computing for Big Data

o The Smart Grid laboratory

© The Urban Observatory, which gathers and exploits data gathered from around Newcastle city for
research and planning purposes

o A mobility and transport laboratory

© A Decision Theatre, which explores how humans interact with and visualise large and complex data
sets, and how to support human decision-making

Figure6: Description of the UK Design Centre

2.7  Experiment Descriptions

Descriptions of experimentgesigned for ageneral audiencewill be producedas the project
progresses. The first set of descriptions will be produced once the experiments funded in the first call
begin These descriptions will hgodated as results frortheseexperiments are realised

2.8  Open Call Texts

The texts of the open calls produced by thesigin Centres are reported in B3CallTexty. These
were checked for consistency with each other and with the terminology defined for CPSEdabs
the ontology inSection3.4).

¥ © CPSELalt3onsortium 11
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3 A Common Vision for CPSE Labs (White Faper)

3.1 Introduction

This report presents the visioand common conceptsinderpinning the CybePhysical Systems
Engineering LaboratorieCPSE Lapgroject. CPSE Lalkmms toincrease the conversn rate and
accelerate the transfer of scientific findings, research prototypes, and development tools for the
rigorous design of embedded systems and CPS into innovative products and séfecesiefly
identify the challenges in CPS innovation and petlihe vision for a CPS innovation ecosystem
(Section3.2). We draw out the basic objectives and operating elements<CBSE Laband its
experimentled approach (Sectiod.3). Finally, we describe the common concepts and terms used in
CPSE Labs in the form of an ontology (Se&idn

It should be stressed that this is a living document that will be updated periodically during the life of
CPSE Labs.

3.2  CyberPhysical SystemanOngoing Revolution

CyberPhysical Systems (CPSs) are, at their most general, systems that encompass botingomput
and physical process€é€PS0S 2015, CyPhERS 2B&&berger & Broy 2014, NIST 20Eamples
range from products based around networked embedded processors, such as automobiles and
robots, to systems involving largeale and distributed informatioprocessing over relatively
independent constituent physical systems, such as smart power grids.

CPSengineeringdiffers substantially from classical business information systems or embedded
systems in thathe systems of interesare usually monitoring ah controlling physical as well as
organisational/business processé€PS0S 2015, NIST 2018PSs are often distributed and
interconnected systems of systems, formed from lasgale independent systems with differeqt

and even conflicting; goals spannig different application domains. They may require structured
decision systems with a high degree of autonomy on local, regional, national, and global levels; they
may demand integration of diverse technical as well as application domains, and yet prahde h
dependability(CPSoS 2015hey may involve substantial user involvement/interaction.

Through CPsShe physical world is morphed with a virtual world to form an Internet of Things, Data
and Serviceslo engineerthis kind of systemrequires a combini@on of engineering competencies
spanning technical domaimdapplication sectors

Thereis little doubt about the significance of CPS technology in the long #&catech(Geisberger

& Broy 2014)dentified CPS as a core enabling and disruptive technology with the potential to make

decisive contributions to societal challenges such as the ageing population, climate change, health,

safety, the switch to renewable energy, megacities, limited resssjrsustainability, globalisation,

and mobilityb L{ ¢ KI & ARSYGAFTASR /t{ F+ta WYWRNAGSNE F2N A
Oty tSFR (2 ySé LINRPBRdzOGa 2NJ dzyt 201 yS% AyRdzadN
suggested that integrationf@hysical engineering technologies with advances in computing science
O2dzZA R WFAYR RANBOG FLIWLX AOFGAR2Y Ay asSoizmen 00
5SOSYOSNI uamn NBLRNI 2F GKS ! { tNBaARBKIASE / 2d
2010) calls for continued investment in CPS research because of its scientific and technological
importance as well as its potential impact on grand challenges in a humber of sectors critical to
security and competitiveness, including aerospa@tomotive, chemical production, civil
infrastructure, energy, health care, manufacturing, materials, logistics, and transportation.

2d
2y ¢

3 This section exists as a separate, living document, but that has been included inline here for convenience.

© CPSELalt3onsortium 12
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The development and distribution of CPS is promoted by three converging trends. First, the
proliferation of smart embeddedystems, mobile services, and ubiquitous computing, second, IT
services such as billing or cloud computing, and, third, communities and ecosystems, usually
organised around technical and development platforms, such as App Stores, Android, or Eclipse,
made up of individual or closely connected groups of developers who are driving the innovation
(CyPhERS 2013phis potential, in turn, leads to dynamic changes in markets, in industrial and
business sectors and economic ecosystems, as well as to a changéniesls models.

The Need for CPS Innovation Ecosystems

Many European technology leaders are alreadging to developnovel CP$hspired business
models.Mastering the engineeringf complex and trustworthy CPS is keyimplementing these
disruptive busiessmodels. Current CPS, however, are often developed and maintained atigéry
cost and sometimes with unknown risksbecause we do not yet have a mature science,
technologiesplatforms and ecosystem$or example, in the German National Roadmap Emieedd
SystemgSafeTRANS 2009) identifies the following issues inalrg over to CRS

1 The role of CPS as a cragstional technology and driving force of innovation is still not
sufficiently perceived by industry and academia;

Crossindustry interoperabity is lacking;
The manufacturers of individual components are inadequately networked:;
Heterogeneity and isolated solutions prevail;

Often, there is a dependence on individual suppliers with resulting economic problems;

=A =4 =4 4 =

There is a shortage of qualified engers.

The exploitation of innovativ€P Sy students, researchers and industrialists is hinderea tack

of innovation ecosystemsrhere is onlyimited crossdisciplinary and crossectorial collaboration
and limted spreading of best practicePotentially conflicting business interests oftdock
collaboration and the formation of criticmhass ecosystems, whenever market players areats
clearly to identify the interplay between preompetitive enabling technologies/platforms and
businessrelevant differentiating technology. Moreover, research relatedCPS design is at least

in Europet highly fragmented among the various disciplines, and research results often dmnot
beyond proofof-concept prototypes.

In the wake of the proliferaiy 2 F &dz00Saa¥fdzZ SO2aeaidsSvya &adzOK | :
Autosar, it has been recognised that creestorial and crosdisciplinary open innovation
ecosystemsand clusters for supporting a readly-use, open, standardised, and pcempetitive CB

engineering infrastructure is needed to facilitatee transitioning of complex and trustworthy CPS to

the marketplace These ecosystems are intendeddevelop and grow a critical mas$ industrial
powerhouses, SMEs, academic researchers, and studantsind promising CPS reference
technology, platforms, and architectures for building open, smart, and cooperative CPS.

A Vision for Ecosystem Development

An ideal ecosystem shoufdcilitate usersupplier partnershipscross newhestablished, possibly
distributed, CPS value chains. BasedC#t8elated platforms, clusters of companies froenrange
of industries and segmenthould be enabled to create comprehensive range of services.

The ecosystem shoufdcilitate crossndustry product innovationignoringmarket boundariesand
acceleraing the merger of previously separate markets.should facilitate: transfer of results to
new domains (extending the ecosystem or transferring technology to another one); value chain
completion (new partners exteriiolg value chain); and transferring technology to new use cases. In
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encouraging CPS engineering to addssal and economic challengesich an ecosystem should
facilitate early market introductiorof such solutions, andan influenceopen standardshat create
new market and growth possibiliti€sthe winner takes it all").

3.3  Realising the VisiolCPSE Labs

TheCPSE Lalmetwork of design centres was established in early 2015 to expedite and accelerate
the realisation of trustworthy CPBy addressing boktnecks in the innovation system and by
creating and strengthening synergiamong relevant stakeholders and efforfshe design centres

aim to foster a panEuropeanecosystem where industrial technology leaders and academic
researchersplay complementary rols in innovation and value creation. SMEs and {téghs, in
particular, bring adaptability, reactivitand innovation, and academia bridong term and
disruptive ideas for future innovations.

Specific ofectivesfor CPSE Labs aie

1. Foger an open, parEuropeannetwork of design centrescommitted to transitioning
science and technology for engineering trustworthy and dependable CPS into the
marketplace This objective is realised by the establishment of six design centres with
complemertary expertise and domain experience, in Germany (two centres), UK, Sweden,
France and Spain. The design centres participate in synchronised calls for experiment
proposals from CPS innovators, proposal evaluation and experiment monitoring and
reviewing.

2. ldentify, define, and execute focussed and fasack experiments with a specific
innovation focus. This objective is realised through the open call process, which invite
innovators to design and submit experiment proposals that will help them to tackde th
innovation obstacles they perceive in their own industry, with the best receiving support
from a host design centre.

3. Spreadbest CPS engineering practicesd promote crosgegional and crossectorial
learning among industry and academiarlhis objectie is realised through the participation
of the design centres in reviewing and monitoring experiments. Each experiment will be
reviewed by multiple design centres; as each design centre has expertise in different,
complementary CPS domains and technolotfarms, this will ensure that best practice
ideas are ported between domains swiftly. Results of experiments will be shared
throughout the network and excellent ideas distilled into a set of underlying principles.

4. Establish amarketplacefor CPS engineig assets This objective will be realised through
a planned schedule of activities designed to foster the creation of CRSyswms and
connect them Europeavide, building on the outputs of experiments planned and carried out
0& 9 dzNE LIS Qad theyCPSEA hbis geNigin céntyes and the best practice principles
identified as a result.
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Figure7: CPSE Labs Ecosystem outline, including example experiment

The CPSE Labsosystem structure is outlined Figure7. We briefly consider the main elements
here.

Design CentresAt the heart of the ecosystem is a network of design centres that serve as portals to

CPS technology platforms and é I f @ ada o6 aK2{aued stadied thaf @eNdermh Yy 2 @1
& S E LIS NATYeSe/desigh dentres have complementary CPS capabilities including smart objects

for intelligent applications, CPS service engineering, autonomous and coopesgttems, CPS
engneering tools, and smart user experiencBesign centres equipnnovators ¢ students,

researchers, academics and business peaplth CPS engineering infrastructure, knowledge, and

tools to realise novel CP$ased productsand services, with the explicit goal ekpediting and

accelerating the realisation of opetgoperative and smart CPS to the market place

Design centresake advantage ofegional,national and EWevel funding research, edation, and
innovation instruments. The centregdentify, describe and managie execution ofexperiments
based on user and market needs. Results and best practices in these experarententified,
shared, and leveraged with the ultimate goal of establishing a coherent and cem@leS
engineering frameworlavailable to innovators in multiple industrial sectors and European regions

Experiments Experiments aréocussed projectwith a specific innovation objectiv&heybuild upon
results and achievements from nation@.g, Sdtware Platform Embedded Systems) and European
projects (e.g. SOFIA, MBAT, SARECOP) on rigorous embedded systems desgigrincluding
technology platforms and middlewareeference architectures, and development tool chains. A
schematic example of an periment isshown in Figuréd. It shows that technologies from a platform
developed in a larger project (henedicated as an Artemis project) is used in an experiment with two
new SMEs and one design centre.

Altogether, experiments facilitate innovatioasid CPSnabled value chains by
1. demonstrating applicability of existing innovative CPS design technologies;
2. establishing crosedustry and transiational value chains; and
3. acceleratinglissemination by linking national and European projects and netsvork
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