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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

The document at hand presents the current results of the analysis of CPS technology platforms as 

well as relevant initiatives for the targeted application domains (smart manufacturing, smart health, 

smart energy and smart transport) with a potential of supporting European CPS standards. The aim 

of this document is ǘƻ ƎŜǘ ŀ ƎŜƴŜǊŀƭ ƻǾŜǊǾƛŜǿ όάōƛƎ ǇƛŎǘǳǊŜέύ ƻŦ ǊŜƭŜǾŀƴǘ /t{ ǘŜŎƘƴƻƭƻƎȅ ǇƭŀǘŦƻǊƳǎ ƛƴ 

order ǘƻ ǇǊƻǾƛŘŜ ŀ ōŀǎƛǎ ŦƻǊ ŎǊŜŀǘƛƴƎ ŀ άtƭŀǘCƻǊǳƳέ ŀǎ ǿŜƭƭ ŀǎ άPlatformAǊŜƴŀǎέ3. It will also be used 

for the identification of cross-domain building blocks of CPS technologies in the upcoming phase of 

the Platforms4CPS project. In the context of these activities, the survey of CPS technology platforms 

will be further refined.  

This survey focuses on Cyber-Physical Systems (CPS) defined as engineered systems that are built 

from, and depend upon, the seamless integration of computational algorithms and physical 

components. In the understanding of the Platform4CPS consortium, the CPS concept can be placed 

ǎƻƳŜǿƘŜǊŜ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άLƴǘŜǊƴŜǘ-of-¢ƘƛƴƎǎέ όƳƻǊŜ ŦƻŎǳǎ ƻƴ ōƛƎ Řŀǘŀ ŀƴŀƭȅǘƛŎǎ ŀƴŘ 

ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎύ ŀƴŘ ƻŦ άǎƳŀǊǘ ŘŜǾƛŎŜǎ ŜƴŀōƭŜŘ ōȅ ǎƳŀǊǘ ǎȅǎǘŜƳǎ ƛƴǘŜƎǊŀǘƛƻƴέ όƳƻǊŜ ŦƻŎǳǎ ƻƴ 

miniaturised sensors, actuators, controllers etc. integrated in physical devices). Thus, with regard to 

European initiatives the focus of this survey is related to items of the ARTEMIS European Technology 

Platform / Industry Association4 and can be placed between, and related to, initiatives like the 

European Alliance of IoT Innovation (AIOTI)5 and the European Technology Platform on Smart 

Systems Integration (EPoSS)6. As CPS play an important role for the functionality and value of next-

generation products, systems, and infrastructure in sectors such as manufacturing, transportation, 

health care, and energy networks, the survey also includes CPS applications in these sectors. 

The focus of this platform survey is primarily on business-relevant technical and operational CPS 

platforms, thus concentrating on technical platforms such as e.g. IT-, IoT-, software development 

platforms as well as on operational communities, which work on reference architectures, interaction 

protocols, and interoperability frameworks for CPS. Organisational platforms such as stakeholder 

groups or networks for general representation are not in the focus of this survey, unless they are not 

directly linked to concrete conceptual framework or technical platform building activities. 

The empirical findings ς based on expert interviews and desk research ς accordingly show a majority 

of technical and operational CPS platforms (72 out of 83 surveyed activities/initiatives can be 

ŀǎǎƛƎƴŜŘ ǘƻ ǘŜŎƘƴƛŎŀƭ ƻǊ ƻǇŜǊŀǘƛƻƴŀƭ άǇƭŀǘŦƻǊƳǎέύΦ Lƴ ǎǳƳΣ 83 platforms have been surveyed in order 

to get general insights to the structure of available platforms in the area of CPS in different focus 

industries.7  

                                                           
3
 άtƭŀǘCƻǊǳƳέ ŀƴŘ άtƭŀǘŦƻǊƳ!ǊŜƴŀǎέ ŀƛƳ ŀǘ demonstrating and showcasing the benefits of joining the ecosystems related to 

selected CPS platforms 
4
 https://artemis-ia.eu 

5
 www.aioti.org 

6
 www.smart-systems-integration.org; EPoSS, ARTEMIS and AENEAS work together in the Electronic Components & Systems 

for European Leadership (ECSEL) Joint Undertaking (http://www.ecsel-ju.eu), representing the actors from the areas of 
micro- and nano-electronics (AENEAS), smart integrated systems (EPoSS) and embedded/cyber-physical systems (ARTEMIS). 
7
 At this stage, the survey is a snapshot of the current situation and cannot be exhaustive. For the IoT sector, more than 360 

platforms have been identified (UNIFY-IoT platform report, 2016). Taking into account additional CPS initiatives, we expect 
the total number of existing and emerging CPS platforms and initiatives to be even higher. 
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The analysis of the surveyed platforms reveals a multitude of diverse platforms foci and objectives. In 

the end, 15 different platform types could be categorised. Each of the platforms contribute to 

ǎǇŜŎƛŦƛŎ ŎƘŀƭƭŜƴƎŜǎ ŘǳǊƛƴƎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻǊ άƭƛŦŜ-ŎȅŎƭŜέ ǎǘŀƎŜ ƻŦ ŀ /t{, from research, community 

building and standardization to the design of a CPS to CPS operation management, and finally to CPS-

based market places and IoT platforms. Whereas the surveyed platforms from the US are mainly 

technical and more cross-cutting and commercially-/market oriented (IoT-, IT- and hard-/software 

development platforms), a number of European platforms ŎƻǳƭŘ ōŜ ƭŀōŜƭƭŜŘ ŀǎ άƻǊƎŀƴƛȊŀǘƛƻƴŀƭέΣ 

reflecting the current efforts of the European Commission to European platform building. These 

organizational platforms however can be seen as a seedbed for upcoming technical and operational 

CPS initiatives. The European technical platforms more often (in comparison to US platforms) have a 

problem- or domain-specific focus like e.g. the design and operation of CPS in the domain-specific 

cyber-physical environment. Nevertheless, common challenges such as e.g. modeling and simulation 

of CPS could be identified across the domain-specific vertical platforms, opening up the potential for 

cross-sectoral platform building within Europe, in particular as the European platforms are seen as 

ƳƻǊŜ άƻǇŜƴέ ǘƘŀƴ ǘƘŜ ¦{ ǇƭŀǘŦƻǊƳǎΦ 

In the next stage, the findings of this survey will be refined and technical, as well as organisational, 

key features of the platforms will be extracted. Based on this, a repository of common building blocks 

for CPS platforms will be created in order to support platform building across various contexts and 

sectors as well as hierarchy levels and product life cycles.  
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1 LƴǘǊƻŘǳŎǘƛƻƴ 

The term Cyber-Physical System (CPS) describes hardware-software systems, which tightly couple 

the physical and the virtual world. CPS are established from networked embedded systems that are 

connected with the outside world through sensors and actuators and have the capability to 

collaborate, adapt, and evolve (cf. Figure 1; Song, H. et al. 2017). Support for development and 

integration of Cyber-Physical Systems is seen as essential for the future as there will be an increasing 

number of interacting systems with strong connectivity utilised in both society and in industry. 

 
Figure 1:  Some definitions of Cyber-Physical Systems (CPS) 

Future CPS will find their application in many highly relevant areas to our society, e.g. in multi-modal 

transport, eHealth, smart factories, smart grids and smart cities among others (cf. Figure 2; acatech 

2011). Enhanced by the advancements in various related technologies, the deployment of CPS is 

expected to increase substantially over the next decades, holding great potential for novel 

applications and innovative product development. However, the inherent complexity of CPSs, as well 

as the need to meet optimised performance and comply with essential requirements like safety, 

security and privacy, raises many questions still to explored by the research community.  

 

Figure 2:  Platforms4CPS context 
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Europe is a world leader in the area of time-critical and safety-critical systems. To maintain this 

position, there is a need to be able to design, develop and deploy highly distributed and connected 

digital technologies on a broad basis. Therefore, there is a need to develop a foundational 

ōŀŎƪƎǊƻǳƴŘ ǘƻ ŎǊŜŀǘŜ ŀ Ψscience of systems integrationΩ to manage the complexity of future CPS, and 

to meet the need of demanding safety, security, power efficiency, performance, size and cost 

constraints of future cyber-physical systems. Furthermore, platforms for CPS deployment are seen as 

critical as well as a supporting ecosystem of CPS developers and users. 

The Platforms4CPS project ǘƘǳǎ ŀƛƳǎ ǘƻ Ψcreate the vision, strategy, technology building blocks and 

supporting ecosystem for future CPS applicationsΩ with three key objectives (see Figure 3): 

 

Á Create a vision and strategy for future European CPS by analysing the ecosystem and market 

perspective and strategically updating and validating existing CPS roadmaps across multiple 

domains (Platforms4CPS work packages 1 and 2) 

Á Promote platform building, bringing together industry and academic experts and create a 

repository of CPS technology building blocks (Platforms4CPS work package 3) 

Á Build an ecosystem by creating a constituency and through cooperating with ECSEL, ITEA, 

and ARTEMIS projects on the foundations of CPS engineering, and consensus building on 

societal and legal issues related to the deployment of CPS (Platforms4CPS work packages 4 

and 5). 
 

In this context, this document contributes to the second objective and provides the basis for all 

related tasks in ǘƘŜ tƭŀǘŦƻǊƳǎп/t{ ǇǊƻƧŜŎǘΩǎ work package 3 (and beyond).  

 

 

Figure 3:  Overview of the Platforms4CPS Objectives 

 



Platforms4CPS D3.1 Survey of CPS Platforms 

Version 1 

 

 

 

   

 © Platforms4CPS Consortium 10 
 

The overall goal of work package 3 is to promote platform building within Europe, bringing together 

leading CPS experts from science and industry in order to collaborate on CPS architectures and 

platforms.  

The use and exploitation of platforms for systems integration is seen to be critical as systems become 

increasingly complex. Europe still holds a strong position in many industrial sectors with respect to 

CPS but there is a current fear across Europe, that this could be undermined by the dominance of de-

facto platforms from the US (e.g. Google, Apple, Facebook, Amazon). From a European point of view, 

it is necessary to develop a strong European position and strategy to preserve European interests. 

There is already a good basis for platform building, e.g. coming from European initiatives and 

projects such as ARTEMIS/ECSEL (Crystal, EMC2, Arrowhead), 5G/FI-PPP (FIWARE/FITMAN), etc., or 

from national initiatives like Platform Industrie 4.0, Industrie du Futur, smart industry, etc. in order to 

overcome the fragmentation of efforts in Europe and to develop a supporting ecosystem for 

European companies with ΨopenΩ interoperable digital platforms, the European Commission launched 

ŀ ά5ƛƎƛǘŀƭ {ƛƴƎƭŜ aŀǊƪŜǘ {ǘǊŀǘŜƎȅέ8 ŀƴŘ ƛƴ aŀǊŎƘ нлмт ŀ ά9ǳǊƻǇŜŀƴ tƭŀǘŦƻǊƳ ƻŦ ƴŀǘƛƻƴŀƭ ƛƴƛǘƛŀǘƛǾŜǎέ 

(Figure 4ύΦ ¢Ƙƛǎ 9ǳǊƻǇŜŀƴ άǇƭŀǘŦƻǊƳ ƻŦ ǇƭŀǘŦƻǊƳǎέ ǎƘŀƭƭ ǎǳōǎǘŀƴǘƛŀƭƭȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ Ǌƻƭƭ-out of 

digitisation of industry across Europe (exchange of experience, discussion of regulatory issues, joint 

actions, etc.). 

 

Figure 4:  [ƛǎǘ ƻŦ ƴŀǘƛƻƴŀƭ ƛƴƛǘƛŀǘƛǾŜǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƴŜǿ 9ǳǊƻǇŜŀƴ άǇƭŀǘŦƻǊƳ ƻŦ ǇƭŀǘŦƻǊƳǎέ
9
 

 

                                                           
8
 COM(2015) 192 final 

9
 https://ec.europa.eu/digital-single-market/en/news/european-countries-join-forces-digitise-industry 
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In Europe, there is a need to ensure that platforms development is not done in silos but that a critical 

scale is reached through pan-European collaborations. In order to reach a critical mass ς at global 

level ς and to establish ΨopenΩ ŀƴŘ interoperable digital platforms in Europe, a pan-European 

exchange of experiences, technologies and specifications between various CPS-related peer 

communities at the regional, national and European level is necessary. All stakeholders along entire 

value chains need to agree on issues like system specification, reference architectures, 

communication protocols, etc. to ensure peer-to-peer platform integration and interoperability. 

.ƻǘƘΣ ƭŀǊƎŜ ŎƻƳǇŀƴƛŜǎΩ ƛƴǘŜǊŜǎǘ ŀƴŘ ŎƻƳƳƛǘƳŜƴǘ ƛƴ ǇƭŀǘŦƻǊƳ ŎƻƭƭŀōƻǊŀǘƛƻƴ ƛǎ ƴŜŜŘŜŘ ŀǎ ǿŜƭƭ ŀǎ ŀ 

supporting ecosystem for CPS developers and users, e.g. currently provided by major European 

initiatives such as ARTEMIS/ECSEL, IoT Focus Area 5G or FI-PPP among others.  

In general, platform building can be seen in a very broad sense. It can refer to digital innovation hubs, 

hardware platforms, IoT platforms, digital market places, etc. Whereas the EU Communication on 

5ƛƎƛǘƛǎƛƴƎ 9ǳǊƻǇŜŀƴ LƴŘǳǎǘǊȅ ό59Lύ ŘŜŦƛƴŜǎ ǇƭŀǘŦƻǊƳǎ ŀǎ άƳǳƭǘƛ-sided market gateways creating value 

by enabling interactions between several groupǎ ƻŦ ŜŎƻƴƻƳƛŎ ŀŎǘƻǊǎέ10, the DEI working group 2 

ǊŜǇƻǊǘ ŘŜŦƛƴŜǎ ǇƭŀǘŦƻǊƳǎ ƛƴ ŀ ōǊƻŀŘŜǊ ǎŜƴǎŜ ŀǎ άŀƎǊŜŜƳŜƴǘǎ ƻƴ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ƛƴǘŜǊŦŀŎŜǎ ōŜǘǿŜŜƴ 

industry players that create markets and market opportunities leading to ecosystems and 

ǎǘŀƴŘŀǊŘǎέ11. This encompasses platforms (in the narrow sense as used by the DEI Communication) 

together with reference architectures, interaction protocols, and interoperability frameworks. 

In general, platforms can be categorised as organisational, technology based or operational 

depending on the purpose of the activities they cater for (Figure 5). In several cases, a platform may 

belong to more than one category. For example, the Autosar platform may refer to the Autosar 

consortium but also to the Autosar technical specifications for the respective middleware. 

                                                           
10

 COM(2016) 180 final 
11

 DEI WG2 (2017) 
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Figure 5:  Organisational, Operational and Technology Platforms 

2 {ǳǊǾŜȅ ƻŦ /t{ ǇƭŀǘŦƻǊƳǎ 

2.1 Objectives, Scope and Methodological Approach of the Survey 
 

2.1.1 Objectives 
 

The main objectives of the survey are 

¶ to identify and to structure existing and emerging CPS platform initiatives in four sectors 

(manufacturing, transportation, health and energy) as well as relevant cross-cutting 

initiatives in order to get a big picture of the current CPS landscape with different types of 

platforms (stage 1), and based on this, 

¶ to analyse these initiatives with regard to commonalities in the underlying technical visions 

and terminology in order to prepare the ground for deriving common building blocks for 

CPS platforms (stage 2) contributing to an open European CPS platform building. 

 

2.1.2 Scope and Clarification of Concept 

The focus of this platforms survey is primarily on business relevant technical and operational CPS 

platforms, thus concentrating ƻƴ ǇƭŀǘŦƻǊƳǎ ŀǎ άƻǇŜƴέ Ƴǳƭǘƛ-sided gateways (e.g. organised around 

industrial suppliers) as well as on communities which work on reference architectures, interaction 

protocols, and interoperability frameworks. Organisational platforms such as stakeholder groups or 
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networks for general representation are not in the focus of this survey, unless they are not directly 

linked to concrete conceptual framework or technical platform building activities. 

Lƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎΣ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ά/t{ ǇƭŀǘŦƻǊƳǎέ ŀǎ ǘƘŜ ƻōƧŜŎt of this survey is clarified from our 

Platform4CPS consortium point of view. 

 

Cyber-Physical Systems (CPS) 

This survey is focusing on Cyber-Physical Systems (CPS) defined as engineered systems that are built 

from, and depend upon, the seamless integration of computational algorithms and physical 

components. In the understanding of the Platform4CPS consortium, the CPS concept can be placed 

ǎƻƳŜǿƘŜǊŜ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άLƴǘŜǊƴŜǘ-of-¢ƘƛƴƎǎέ όƳƻǊŜ ŦƻŎǳǎ ƻƴ ōƛƎ Řŀǘŀ ŀƴŀƭȅǘƛŎǎ ŀƴŘ 

ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎύ ŀƴŘ ƻŦ άǎƳŀǊǘ ŘŜǾƛŎŜǎ ŜƴŀōƭŜŘ ōȅ ǎƳŀǊǘ ǎȅǎǘŜƳǎ ƛƴǘŜƎǊŀǘƛƻƴέ όƳƻǊŜ ŦƻŎǳǎ ƻƴ 

miniaturised sensors, actuators, controllers etc. integrated in physical devices) (Figure 6). Thus, with 

regard to European initiatives the focus of this survey is related to items of the ARTEMIS European 

Technology Platform / Industry Association and can be placed between, and related to, initiatives like 

the European Alliance of IoT Innovation (AIOTI) and the European Technology Platform on Smart 

Systems Integration (EPoSS) .  

 

Figure 6:  Distinguishing IoT ς CPS ς SSI by looking at different hierarchy levels 

 

CPS Platforms 

As discussed in chapter 1, there are different meanings ƻŦ ǘƘŜ ǘŜǊƳ άǇƭŀǘŦƻǊƳέΦ ²ƘŜƴ ǿŜ are looking 

for CPS platforms in general, we can find platforms at different levels (Figure 7): 
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Figure 7:  Examples of what we find when searching for CPS-related platforms in a broader sense 

 
Organisational ά/t{-related platformsέ ς in terms of organised stakeholder groups and platforms for 

general representation, exchange of experience, etc. ς can be found at national, trans-national and 

international level and organised as projects (e.g. as European coordination and support actions, 

CSAs), contract-based Public-Private Partnerships (PPPs), or in another institutionalised way.  

Operational ά/t{-related platformsέ ς in terms of expert communities or project consortia which 

are working on operational agreements ς can be found with a focus e.g. on control theory, smart 

systems integration, CPS definitions and foundations, reference architectures and interoperability 

frameworks. 

Technical ά/t{-related platformsέ can be identified at a low level (e.g. intelligent devices with 

embedded systems), at a medium level (e.g. from hardware platforms to IoT platfroms) or at a high 

level (e.g. connected world of smart cities or smart grids). 

The focus of this survey is NOT on organisational platforms, which do not have some clear and 

concrete initiatives on a CPS-related conceptual framework or technical platform building. For 

example, European Technology Platforms such as ManuFuture, etc. are not in the focus, unless they 

are actively involved in specific CPS framework and platform building initiatives (such as e.g. ARTEMIS 

with its CRYSTAL or ARROWHEAD projects). Clear focus is on operational platforms (focusing on 

standards, architecture, etc.) and on technical platforms whether they are domain-driven (vertical 

platforms) or cross-cutting (horizontal platforms).  

As CPS play an important role for the functionality and value of next-generation products, systems, 

and infrastructure in key sectors such as manufacturing, transportation, health care, and energy 

networks, the survey focuses on CPS applications in these sectors. Beyond specific vertical platforms, 

the survey also considers cross-cutting, horizontal platforms (e.g. ICT platforms, which allow a certain 

process step in engineering or the management of assets (IoT related), often not related to a single 

domain) 
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2.1.3 Methodological Approach 

The survey follows a two-staged approach, which is depicted in Figure 8. At stage 1, which is 

represented by the results of this document, the ambition is to get a broader insight into the 

structure of the current CPS and CPS platforms landscape. Thus, high level descriptive attributes are 

initially analyzed in order to get a big picture of different types of platforms (with regard to subjects, 

objectives, etc.) in key CPS application domains (manufacturing, health, energy and transport) as well 

as for relevant cross-cutting issues. To generally categorize the CPS landscape, following attributes 

were surveyed (a detailed description of the attributes can be found in Appendix A):  

¶ Name and short description of the platforms (including URL for original platform information) 

¶ Classification of platform subject: IT-Platform, Project, Initiative, Framework, Concept, Χ 

¶ Organizational / Operational / Technical  

¶ Vertical / Horizontal  

¶ Specific domain or cross-cutting issue  

¶ Open / Commercial  

¶ Related Network / Community  

¶ Vision (Objectives)  

¶ Geographic coverage (Country, Region)  

¶ Key stakeholders όŦƻǳƴŘƛƴƎ ƳŜƳōŜǊǎΣ Χύ  

The basic structure and understanding derived from this analysis will allow a more precise scope for 

the derivation of common building blocks for CPS platforms at stage 2. Thus, the next stage will be a 

deep dive into the related platforms and the extraction of relevant organizational and technical 

features, which will be required to derive such common building blocks. The derivation of these 

building blocks will be considered in another deliverable of the Platforms4CPS project (D3.3). 

 

  

Figure 8:  Methodological approach for the survey on CPS platforms 
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To identify relevant platforms for the initial stage, a general online research was conducted, some 

recent CPS and IoT survey documents were reviewed (e.g. DG CONNECT and EFFRA, 2015; Road2CPS 

2015; UNIFY-IoT Project, 2016), and some CPS experts were consulted.12 The main information for 

ŎƻƳǇƛƭƛƴƎ ǘƘŜ ǇƭŀǘŦƻǊƳǎΩ ŀǘǘǊƛōǳǘŜǎ ƭƛǎǘ ƛǎ taken from the website of the respective platform.  

 

2.2 Results of the Survey 

In the following, the main results of stage 1 of the CPS platforms survey are presented and discussed. 

The detailed list of the ǇƭŀǘŦƻǊƳǎΩ ŀǘǘǊƛōǳǘŜǎ is shown in Appendix B. 

2.2.1 Limitations of the survey 

As mentioned above, the main objective of stage 1 is to get a big picture of different types of 

platforms. Thus, the survey results are far from being exhaustive, and the list of 83 identified 

platforms does not cover all the initiatives that ŎƻǳƭŘ ōŜ ƭŀōŜƭƭŜŘ ŀǎ ά/t{ ǇƭŀǘŦƻǊƳέ in a broader 

sense. For example, in the IoT sector the UNIFY-IoT Project (2016) identified recently more than 360 

platforms. Including the perspective of CPS platforms, the authors expect the number of respective 

platforms to be even higher. In consequence, this survey can only give an insight to the current 

landscape of CPS platforms and their structure in different industries. It must be expected, that the 

figures given below would change significantly, if more platforms were reviewed. Especially 

geographical or national attributes of the figures in the subsequent sections have to be correctly 

interpreted and should not be taken out of the given context. Identified biases will be discussed in 

the respective subsection.  

Furthermore, the survey contains projects and research initiatives, which are currently running, but 

with a limited time horizon. Therefore, the survey may be seen as a snapshot of the current 

situation. Research projects will for instances result in new permanent platforms, which is not 

reflected in the survey. 

2.2.2 Geographic coverage of surveyed platform initiatives 

The current results of the platforms survey show national, trans-national (European) and even global 

initiatives. As Figure 9 shows, many European platform initiatives have been identified, in particular 

many organizational platforms, reflecting the current efforts of the European Commission to build 

CPS communities and networks at the European level.13  

                                                           
12

 Following Platforms4CPS experts contributed to this survey:  

o Haydn Thompson and Daniela Ramos-Hernandez from THHINK 
o Charles Robinson with colleagues from Thales  
o Martin Törngren from KTH 
o Holger Pfeiffer with colleagues from Fortiss 
o Johannes Linzbach with colleagues from Festo  

 
13

 Note: The visibility of the different platforms varies depending on the different countries and languages available for the 
search. As the survey experts are from Europe, there is a dominance regarding the EU and their member states. The 
classification of a platform with respect to its organizational, operational and technical nature does not have a sharp line. 
For the survey, the main recognition of a platform was considered in order to make a classification if possible. EU platforms 
at the organizational, operational and technical level were included in the first step of the survey, while other international 
initiatives at this level were not included. The European platforms were more well-known and visible to the experts. This 
leads to the observed dominance of European platforms. 
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Figure 9:  Geographic coverage of identified platform initiatives 

 

With regard to technical platforms, the consulted experts identified many US platforms but also 

several European platforms. In particular, US solutions and platforms coming from the ICT sector 

have a great visibility across the different domains. Cross-cutting IoT and IT solutions are available 

to support asset management and cover architectural topics like connectivity, or security. The 

European technical platforms often have a more problem-specific or a domain-specific focus. These 

platforms aim at solving problems like connectivity, CPS development, data analytics and 

orchestration, communication and network building. 

Several national initiatives were identified, indicating the potential for trans-national collaboration in 

particular across Europe. 14 

 

2.2.3 Horizontal and vertical platforms with specific domains 

The surveyed platforms can be distinguished between cross-cutting, horizontal platforms and 

domain-specific, vertical platforms. In total, 48 cross-cutting, horizontal and 35 domain-specific, 

                                                           
14

 NoteΥ ²ƛǘƘ ǊŜƎŀǊŘ ǘƻ ƴŀǘƛƻƴŀƭ ƛƴƛǘƛŀǘƛǾŜǎ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ŀŘŘǊŜǎǎŜŘ ǎŜŎǘƻǊǎκŘƻƳŀƛƴǎ όŜΦƎΦ ƘƛƎƘ ƴǳƳōŜǊ ƻŦ άƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ǇƭŀǘŦƻǊƳǎέ ƛƴ DŜǊƳŀƴȅύΣ ǘƘŜ ǎǳǊǾŜȅ ƛǎ ŎƭŜŀǊƭȅ ōƛŀǎŜŘ ŘǳŜ ǘƻ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀƴŘ ŘƻƳŀƛƴ-specific expertise of the involved 
experts (e.g. experts regarding manufacturing were located in Germany). 
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vertical platforms were analyzed. Figure 10 shows the specific domains addressed by the vertical and 

some more horizontally-oriented platforms.15 

 

 

Figure 10:  Domains addressed by the surveyed platforms 

 

The vertically oriented platforms often focus on certain standards or reference architectures for the 

specific domain. Examples are IEC 62357 in the energy domain, IEC61131-3 in engineering or the 

reference architecture model for Industry 4.0 (RAMI4.0). These standards and architectures are more 

dedicated to the physical systems, their design and their control in operation. For instance, 

standards for the software structure of PLC systems are established and different providers offer 

development environments for project implementation. The standardization in this area is driven by 

the domains. The requirements regarding the physical implementation of the CPS are often specific 

for the respective domain. A generalization of these standards is often not purposeful to keep the 

specifications applicable. Nevertheless, the vertical platforms face common challenges regarding the 

simulation of the systems that they implement. For instance, the control of distributed networks in 

smart energy environments have to be modeled. There are similar challenges in network modelling 

in other verticals like smart logistics. Another partition of the vertical platforms that can be made is 

with respect to specific product platforms that implement CPS. These development platforms often 

address specific industries. The vertical alignment is expected to come from domain specific 

standards and requirements that products must fulfil, e.g. safety issues in automated applications. 

More horizontally oriented platforms often relate to interoperability and communication across 

specific layers or across several life-cycle stages. Examples are platforms which implement 5G 

connectivity as well as other telecommunication standards. In terms of interoperability, the 

connection of different data sources and the provision of web standard interfaces is increasingly 

adopted in different aspects of CPS. An example is FIWARE, which offers an ecosystem based on 

                                                           
15

 Note: The numbers given in this chart add up to more than 83 platforms, because multiple assignments were possible in 
the classification. 
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open APIs at different levels, including the interfaces to physical assets. The lifecycle is another driver 

for horizontal platforms. Portals like TIA from Siemens give support in the all product development 

and production stages. The methodologies used can be adopted for different domains like smart 

manufacturing or smart energy. Further simulation standards and middleware reference 

architectures including, for instance, the High Level Architecture (HLA) and Functional Mock-up 

Interface (FMI) support interoperability issues (both are standards with open source software 

available). Finally, middleware standards, such as the Data-Distribution Service (DDS) (a standard 

with open source software available), are experiencing increased attention and adoption in CPS 

domains.  

 

2.2.4 Specific types of surveyed platforms  

The analysis of the surveyed platforms reveals a multitude of different foci and objectives, as shown 

in the previous subsections. With the aim to get a big picture of the current CPS platforms landscape 

ς as main objective of this survey ς, the platforms could be categorised into 15 specific platform 

types (see Figure 11). 

Regarding the regional foci in the sample of platforms (see Figure 12), an obvious dominance of IoT 

platforms from the US can be seen. Further IT-platforms and hardware based development 

platforms still include a remarkable number of platforms from the States. These software oriented 

fields are traditionally strong branches in the US. The focus on this high-level market place layer 

opens the chance for other global regions to provide convincing integration frameworks for CPS by 

strong standards. 
























