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Executive Summary 

This document ǇǊƻǾƛŘŜǎ ŀ ǎǳƳƳŀǊȅ ƻŦ άǇǳōƭƛŎ ƳŀǘŜǊƛŀƭǎέ ǇǊƻŘǳŎŜŘ ƛƴ ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ǘƘŜ ŦƛǊǎǘ round 
of open calls (M3), and includes a white paper describing CPSE LabsΩ vision 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 
questions for prospective experimenters; a one-page 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 actors, and therefore 
the language and tone is pitched towards them. Further public materials aimed at a more general 
audience will be produced as the project progresses, in particular in response to experiments being 
funded and results produced that will interest a wider audience. 
 
The white paper included covers the vision and common concepts underpinning CPSE Labs. It is the 
current version of a living document that will be updated through the project. The white paper 
identifies the challenges in CPS innovation; outlines the vision for a CPS innovation ecosystem; draws 
out the basic objectives and operating elements of CPSE Labs experiment-led approach; and 
describes the common concepts and terms used in the project.  
 
This document demonstrates that we have set out a clear and coherent vision for CPSE Labs that is 
already being realised through the open calls process, and is supported by high-quality public 
materials available through the web portal (see D2.1 Web Portal).  
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1 Introduction 

As part of the communications strategy, WP2 has produced various materials relating to CPSE Labs 
for stakeholders outside the project (Task T2.6). These public materials are summarised in Section 2, 
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 in 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 engaged in particular.  
 
In addition to the production of public materials, WP2 has produced a white paper that describes the 
vision for CPSE Labs (Task T2.1). This vision is shared by all members of the consortium and should be 
expressed to external stakeholders through all public materials produced by the project: both those 
reported in this document and those to be produced through the life of the project. The white paper 
is included in full at the end of this document. 
 
Also as part of Task T2.1, WP2 has produced an ontology of concepts for the CPSE Labs project, which 
is also described in the white paper. Due to the complex nature of a project that provides cascading 
funding through running open calls, many of the concepts in the ontology relate to the open calls 
process. WP2 worked closely with WP3 to ensure a consistent and well-defined ontology. This 
ontology in turn provides a vocabulary that is used project-wide. WP2 has worked to ensure 
consistent use of terms across all public materials produced and described in 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.  
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2 Summary of Public Materials 

The following sections summarise the public materials produced in the project (up to M3), primarily 
to support the first round of open calls. The subsections describe the aims for each type of public 
material and give examples as screenshots where appropriate, as opposed to reproducing the 
materials in full. Many of these materials appear initially on the web portal (http://www.cpse-
labs.eu/, D2.1 Web Portal) however the content will be incorporated into further materials as the 
project progresses (see D2.2 Communication Plan). 

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

2.1 General Presentation Materials 
A Powerpoint template was produced for project presentations to use. A short set of general slides 
was also produced (Figure 1), primarily designed for partners to present in an academic context, 
hence the focus is on project details. 

 

Figure 1: General presentation slides 

2.2 Introductory Text 
Introductory text was produced that is primarily designed for the web portal (Figure 2). It is therefore 
aimed at prospective experimenters, in particular SMEs, and hence uses more business-oriented 

http://www.cpse-labs.eu/
http://www.cpse-labs.eu/
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language. This means that the text mainly describes how CPSE Labs can benefit experimenters and 
does not cover the details of the project (details of which can be found elsewhere on the web portal). 

 

Figure 2: Introductory text 

2.3 Guide for Proposers 
A guide for proposers was developed in collaboration with WP3 (Figure 3). Again the target audience 
are prospective experimenters, including SMEs, so the language and terminology is targeted towards 
them. This includes describing how CPSE Labs can help businesses and ǘƻ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ǘŜǊƳ άŎȅber-
ǇƘȅǎƛŎŀƭ ǎȅǎǘŜƳǎέ ǘƻ ōǳǎƛƴŜǎǎŜǎ ǿƘƻ Ƴŀȅ ƴƻǘ ōŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ǘŜǊƳƛƴƻƭƻƎȅΦ 

 

Figure 3: Guide for proposers 

2.4 FAQ (Frequently Asked Questions) 
A list of frequently asked questions was developed and made available via the web portal (Figure 4). 
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 Documents). The list of questions will be revised and 
expanded in response to questions received and experience gained during the first open calls.  
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Figure 4: List of frequently asked questions 

2.5 One-page Description and Press Release 
In order to publicise both the CPSE Labs as a network and the opening of the first calls, a one-page 
flyer was produced (Figure 5). This was designed to be made available online, distributed via email, 
and distributed as a press release. This means that there are multiple audiences to take into account, 
including general audiences, potential experimenters and academic audiences. In order to cater for 
these audiences, the following choices were made: 

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

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

¶ The map is included to break up the text and give the sense of CPSE Labs as a Europe-wide 
network;  

¶ Details of the Design Centres appear next 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 

¶ ¢ƘŜ άŦƛƴŜ ǇǊƛƴǘέ ƻŦ ǘƘŜ Ŏŀƭƭ ŀƴŘ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǇŀƎŜ ǿƘŜǊŜ 
interested parties can find them. 
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Figure 5: One-page flyer 
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2.6 Centre Descriptions 
A description for each Design Centre was produced in collaboration with that Design Centre. Each 
description includes: contact information; a strapline, giving background information and areas of 
expertise; and descriptions of the platforms supported by the centre. This ensures consistency across 
centre descriptions. An example description (for the UK Design Centre) is given in Figure 6. 

 

Figure 6: Description of the UK Design Centre 

2.7 Experiment Descriptions 
Descriptions of experiments, designed for a general audience, will be produced as the project 
progresses. The first set of descriptions will be produced once the experiments funded in the first call 
begin. These descriptions will be updated as results from these experiments are realised. 

2.8 Open Call Texts 
The texts of the open calls produced by the Design Centres are reported in D3.3 (Call Texts). These 
were checked for consistency with each other and with the terminology defined for CPSE Labs (see 
the ontology in Section 3.4). 
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3 A Common Vision for CPSE Labs (White Paper)3 

3.1 Introduction 
This report presents the vision and common concepts underpinning the Cyber-Physical Systems 
Engineering Laboratories (CPSE Labs) project. CPSE Labs aims to increase the conversion 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 services. We briefly 
identify the challenges in CPS innovation and outline the vision for a CPS innovation ecosystem 
(Section 3.2). We draw out the basic objectives and operating elements of CPSE Labs and its 
experiment-led approach (Section 3.3). Finally, we describe the common concepts and terms used in 
CPSE Labs in the form of an ontology (Section 3.4).  
 
It should be stressed that this is a living document that will be updated periodically during the life of 
CPSE Labs.  

3.2 Cyber-Physical Systems: an Ongoing Revolution 
Cyber-Physical Systems (CPSs) are, at their most general, systems that encompass both computing 
and physical processes (CPSoS 2015, CyPhERS 2013, Geisberger & Broy 2014, NIST 2013). Examples 
range from products based around networked embedded processors, such as automobiles and 
robots, to systems involving large-scale and distributed information processing over relatively 
independent constituent physical systems, such as smart power grids.  

CPS engineering differs substantially from classical business information systems or embedded 
systems in that the systems of interest are usually monitoring and controlling physical as well as 
organisational/business processes (CPSoS 2015, NIST 2013). CPSs are often distributed and 
interconnected systems of systems, formed from large-scale independent systems with different ς 
and even conflicting ς goals spanning 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 provide high 
dependability (CPSoS 2015). They may involve substantial user involvement/interaction.  

Through CPSs the physical world is morphed with a virtual world to form an Internet of Things, Data 
and Services. To engineer this kind of system requires a combination of engineering competencies 
spanning technical domains and application sectors.  

There is little doubt about the significance of CPS technology in the long term. Acatech (Geisberger 
& Broy 2014) identified 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 resources, sustainability, globalisation, 
and mobility. bL{¢ Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ /t{ ŀǎ ΨŘǊƛǾŜǊǎ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴ ƛƴ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 
Ŏŀƴ ƭŜŀŘ ǘƻ ƴŜǿ ǇǊƻŘǳŎǘǎ ƻǊ ǳƴƭƻŎƪ ƴŜǿ ƛƴŘǳǎǘǊƛŜǎΩ όbL{¢ нлмоύΣ ǿƘƛƭǎǘ DŜƴŜǊŀƭ 9ƭŜŎǘǊƛŎ ƘŀǾŜ 
suggested that integration of physical engineering technologies with advances in computing science 
ŎƻǳƭŘ ΨŦƛƴŘ ŘƛǊŜŎǘ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴ ǎŜŎǘƻǊǎ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ƳƻǊŜ ǘƘŀƴ ϷонΦо ǘǊƛƭƭƛƻƴΩ όD9 нлмнύΦ  ¢he 
5ŜŎŜƳōŜǊ нлмл ǊŜǇƻǊǘ ƻŦ ǘƘŜ ¦{ tǊŜǎƛŘŜƴǘΩǎ /ƻǳƴŎƛƭ ƻŦ !ŘǾƛǎƻǊǎ ƻƴ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻgy (PCAST 
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 number of sectors critical to 
security and competitiveness, including aerospace, automotive, chemical production, civil 
infrastructure, energy, health care, manufacturing, materials, logistics, and transportation.  

                                                           

3 This section exists as a separate, living document, but that has been included inline here for convenience. 
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The development and distribution of CPS is promoted by three converging trends. First, the 
proliferation of smart embedded systems, 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 2013). This potential, in turn, leads to dynamic changes in markets, in industrial and 
business sectors and economic ecosystems, as well as to a change in business models. 

The Need for CPS Innovation Ecosystems 

Many European technology leaders are already racing to develop novel CPS-inspired business 
models. Mastering the engineering of complex and trustworthy CPS is key to implementing these 
disruptive business models. Current CPS, however, are often developed and maintained at very high 
cost and sometimes with unknown risks, because we do not yet have a mature science, 
technologies, platforms and ecosystems. For example, in the German National Roadmap Embedded 
Systems (SafeTRANS 2009) identifies the following issues in the carry over to CPS: 

¶ The role of CPS as a cross-sectional technology and driving force of innovation is still not 
sufficiently perceived by industry and academia; 

¶ Cross-industry interoperability 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; 

¶ There is a shortage of qualified engineers. 

The exploitation of innovative CPS by students, researchers and industrialists is hindered by a lack 
of innovation ecosystems. There is only limited cross-disciplinary and cross-sectorial collaboration, 
and limited spreading of best practice. Potentially conflicting business interests often block 
collaboration and the formation of critical-mass ecosystems, whenever market players are not able 
clearly to identify the interplay between pre-competitive enabling technologies/platforms and 
business-relevant differentiating technology. Moreover, research related to CPS design is τ at least 
in Europe τ highly fragmented among the various disciplines, and research results often do not go 
beyond proof-of-concept prototypes. 

In the wake of the proliferatiƻƴ ƻŦ ǎǳŎŎŜǎǎŦǳƭ ŜŎƻǎȅǎǘŜƳǎ ǎǳŎƘ ŀǎ !ƴŘǊƻƛŘΣ !ǇǇƭŜΩǎ ŀǇǇ ǎǘƻǊŜΣ ƻǊ 
Autosar, it has been recognised that cross-sectorial and cross-disciplinary open innovation 
ecosystems and clusters for supporting a ready-to-use, open, standardised, and pre-competitive CPS 
engineering infrastructure is needed to facilitate the transitioning of complex and trustworthy CPS to 
the marketplace. These ecosystems are intended to develop and grow a critical mass of industrial 
powerhouses, SMEs, academic researchers, and students around promising CPS reference 
technology, platforms, and architectures for building open, smart, and cooperative CPS. 

A Vision for Ecosystem Development 

An ideal ecosystem should facilitate user-supplier partnerships across newly-established, possibly 
distributed, CPS value chains. Based on CPS-related platforms, clusters of companies from a range 
of industries and segments should be enabled to create a comprehensive range of services.  

The ecosystem should facilitate cross-industry product innovation, ignoring market boundaries and 
accelerating the merger of previously separate markets. It should facilitate: transfer of results to 
new domains (extending the ecosystem or transferring technology to another one); value chain 
completion (new partners extending value chain); and transferring technology to new use cases. In 
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encouraging CPS engineering to address social and economic challenges, such an ecosystem should 
facilitate early market introduction of such solutions, and can influence open standards that create 
new market and growth possibilities ("the winner takes it all").  

3.3 Realising the Vision: CPSE Labs 
The CPSE Labs network of design centres was established in early 2015 to expedite and accelerate 
the realisation of trustworthy CPS by addressing bottlenecks in the innovation system and by 
creating and strengthening synergies among relevant stakeholders and efforts. The design centres 
aim to foster a pan-European ecosystem, where industrial technology leaders and academic 
researchers play complementary roles in innovation and value creation. SMEs and mid-caps, in 
particular, bring adaptability, reactivity and innovation, and academia brings long term and 
disruptive ideas for future innovations. 

Specific objectives for CPSE Labs are to: 

1. Foster an open, pan-European network of design centres committed 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 
complementary 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. Identify, define, and execute focussed and fast-track 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 tackle the 
innovation obstacles they perceive in their own industry, with the best receiving support 
from a host design centre. 

3. Spread best CPS engineering practices and promote cross-regional and cross-sectorial 
learning among industry and academia.  This objective 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 technology platforms, 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 a marketplace for CPS engineering assets.  This objective will be realised through 
a planned schedule of activities designed to foster the creation of CPS eco-systems and 
connect them Europe-wide, building on the outputs of experiments planned and carried out 
ōȅ 9ǳǊƻǇŜΩǎ ƛƴƴƻǾŀǘƻǊǎ ŀƴd the CPSE Labs design centres and the best practice principles 
identified as a result. 
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Figure 7: CPSE Labs Ecosystem outline, including example experiment 

The CPSE Labs ecosystem structure is outlined in Figure 7. We briefly consider the main elements 
here.  
 
Design Centres. At the heart of the ecosystem is a network of design centres that serve as portals to 
CPS technology platforms and cŀǘŀƭȅǎǘǎ όάƘƻǘǎǇƻǘǎέύ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴ-led studies that we term 
άŜȄǇŜǊƛƳŜƴǘǎέΦ These design centres have complementary CPS capabilities including smart objects 
for intelligent applications, CPS service engineering, autonomous and cooperative systems, CPS 
engineering tools, and smart user experience. Design centres equip innovators ς students, 
researchers, academics and business people ς with CPS engineering infrastructure, knowledge, and 
tools to realise novel CPS-based products and services, with the explicit goal of expediting and 
accelerating the realisation of open, cooperative and smart CPS to the market place.  

Design centres take advantage of regional, national and EU-level funding research, education, and 
innovation instruments. The centres identify, describe and manage the execution of experiments 
based on user and market needs. Results and best practices in these experiments are identified, 
shared, and leveraged with the ultimate goal of establishing a coherent and complete CPS 
engineering framework available to innovators in multiple industrial sectors and European regions. 

 

Experiments. Experiments are focussed projects with a specific innovation objective. They build upon 
results and achievements from national (e.g., Software Platform Embedded Systems) and European 
projects (e.g. SOFIA, MBAT, SAFE, R3-COP) on rigorous embedded systems design τ including 
technology platforms and middleware, reference architectures, and development tool chains. A 
schematic example of an experiment is shown in Figure 7. It shows that technologies from a platform 
developed in a larger project (here indicated as an Artemis project) is used in an experiment with two 
new SMEs and one design centre.  

Altogether, experiments facilitate innovations and CPS-enabled value chains by  

1. demonstrating applicability of existing innovative CPS design technologies;  

2. establishing cross-industry and trans-national value chains; and 

3. accelerating dissemination by linking national and European projects and networks.  

 






