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Executive summary 

The successful adoption and implementation of digital innovations in manufacturing 

companies and the full realization of Cyber-Physical Production Systems (CPPS) bring 

an associated need for new knowledge and skills.  

In this respect, the aim of BEinCPPS task 10.2 is to address the knowledge and skill 

needs of both current and future manufacturing employees and managers. It is done by 

means of:  

1. Education actions, targeting students willing to increase their knowledge and 

skills in CPPS technologies and models. 

2. Training actions for the re/up-skilling of the current manufacturing managers, 

professionals and operators. 

Accordingly, the present deliverable describes the education and training actions the 

project partners performed until April 2017 (M18) and the education and training plan 

for the future period May 2017 – October 2018 (M19-M36). 

In the first period of the project, 16 activities were carried out. They were related to 

education at different levels – from high school to university - and in different 

disciplines – such as management, industrial engineering, software engineering and big 

data. Overall about 300 students were reached. Furthermore, training was delivered to 

about 200 European managers and employees both in the champions and in other 

manufacturing companies.  

During the next period of the project, education actions will be enriched and increasing 

effort is also planned with respect to training. According to the plan, further training 

activities will be performed in the Champions in order to sustain the adoption of the 

new BEinCPPS solutions. More importantly, 10 initiatives are planned in order to reach 

a wider industrial audience within the Regional Manufacturing DIHs. Those actions 

will cover multiple topics related to CPPS and Industry 4.0, such as tools and methods 

for implementing IoT projects for Industry 4.0, digital innovation for the plastics 

industry, the high speed shoe factory and cybersecurity. These initiatives are expected 

to address more than 400 industrial managers, professionals, technicians and operators. 
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1 Introduction 

1.1 Introduction 

Technological advances in automation, CPSs, IoT and Big Data are expected to have 

major and lasting effects on job content and tasks in Europe (CEDEFOP, 2016). In the 

Industry 4.0 scenario, individuals will need to engage more comprehensively with 

machines and digital technologies as part of their everyday activities. Consequently, 

they will need new technical and non-technical competencies in order to perform 

effectively in the workplace as well as to increase their employability. 

European society and industry are facing important challenges in this respect. Not 

enough students choose to pursue STEAM, KETs and ICT-related education due to a 

relatively low awareness among young people and school teachers. Manufacturing 

companies also report that the weak image of industry is the one of the most important 

obstacles encountered by them when trying to attract people (PriceWaterhouseCoopers, 

2016). According to Eurostat data 37% of the European labour force does not have 

basic digital skills (DG CONNECT, 2017) and the macro-sector ‘manufacturing and 

utilities’ is among the most affected by digital skills gaps, as highlighted by the “ICT 

for work: Digital skills in the workplace” report (ECORYS and DANISH 

TECHNOLOGICAL INSTITUTE, 2016). 

Education and training are, thus, essential to meet the needs of the present and future 

labour market and to sustain industry competitiveness. Education and training are also 

pivotal in realizing the cultural transformation needed to create an innovative and 

successful industrial base.   

Within BEinCPPS Work Package 10, task 10.2 focus on education and training and 

it aims to address CPPS-related knowledge and skill needs of both the current and future 

workforce. The target groups are, on the one hand, secondary and tertiary education 

students and teachers, and on the other, managers and workers in industry, especially 

those employed by SMEs, who need to acquire continuously new skills related to CPPS 

and Industry 4.0.  

1.2 Scope of the deliverable 

In the context of task 10.2, the scope of deliverable D10.4, with an issue at midterm 

and one at the end of the project, is: 

i) to describe the education and training actions the BEinCPPS consortium 

performed since the beginning of the project until April 2017; 

ii) to outline the plan for future education and training actions to be carried out in 

the next phase of the project. 

1.3 Contributions to other WPs and other deliverables 

Deliverable D10.4 contributes to the overall objective of WP10 “BEinCPPS 

Dissemination, Communication, Training / Education”: to make the results of the 

project available to project stakeholders and wider audience in order to maximize their 

take-up.



  

2 Education and Training Report for the period M1-M18 

The main achievements of task 10.2 until April 2017 are summarized in Figure 1. Overall, BEinCPPS reached more than 100 high school 

students and about 200 youths enrolled in university programmes. Additionally, about 200 managers, professionals and operators from 

manufacturing benefited of training and demonstrations delivered by BEinCPPS.   

 

Figure 1. Overview of the content of the education and training actions and audience reached until April 2017 

In the followings, the education and training actions performed in the first period of the project (until April 2017) are detailed according to 

the template outlined in Table 1.  
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Table 1. Description of Education and Training 

TARGET  Number and Group(s) of people, identified as the intended recipient of the education/training initiative 

OBJECTIVE The aim of the education/training initiative and its link to BEinCPPS scope. 

TITLE  Title of the education/training initiative 

LEARNING OUTCOMES 
A learning outcome is a written statement of what the successful student/learner is expected to be able to do at the end of 

the module/course unit 

LEARNING CONTENT The subjects or topics covered in the education/training initiative 

APPROACH/METHOD How the content is delivered (e.g., lecture, dissertation, project work, webinar, game, on the job training, etc) 

BEinCPPS and OTHER 

STAKEHOLDERS INVOLVED 
BEinCPPS partners and groups, numbers and names of other stakeholders involved in the education/training initiative 

ASSESSMENT/FEEDBACK How the education/training initiative is appreciated by the participants or other stakeholders 

DATE YYYY.MM.DD 

LOCATION Where the education/training takes place 

WEBSITE Reference to information and resources available online 
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2.1 Education 

 Rhône-Alpes  

TARGET 120 high school students 

OBJECTIVE To increase the awareness of students on the evolution of jobs due to the CPPS technologies 

TITLE Transmutation 

LEARNING 

OUTCOME 
The participants will know what a CPPS is and how those technologies are changing industry  

LEARNING  

CONTENT 

Use case application of a CPPS, the new requirements of those technologies and what changes it will imply (in terms of 

formation and skills needed) 

APPROACH/ 

METHOD 
Project around CPPS technologies, mini industrial fair organized  by students and  round table 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Pernoud, MecaBourg (Industria cluster), Renault Trucks, ADAPEI de l’ain, HP2S… 

EVALUATION/ 

FEEDBACK 

Students were very interested in the future changes and in what CPPS technologies could bring to industry. Some teachers 

were also interested to replicate this type of presentation. 

DATE 2016.09.22; 2017.04.13 

LOCATION Bourg-en-Bresse (France) 

WEBSITE http://www.mecabourg.com/blog/?cat=63 

 



Deliverable D 10.4 

 

 H2020-EU.2.1.5. Ref 680633 Page 10 of 52  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3. The mini Industrial Fair 

Figure 2. Round Table: CEOs explaining the evolution of skills needed 
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TARGET  University students with an existing Master in Computer Science and/or Software Engineering 

OBJECTIVE 
Students with competences in computer science, and particularly software engineering, will strengthen their knowledge in the 

management of the whole development cycle of a system, to produce well-designed products. 

TITLE  
Master COMASIC: Design, Modelling, and Architecture of Complex Industrial Systems 

Master SETI: Embedded Systems and Information Processing (SETI) 

LEARNING 

OUTCOME 

Students will understand how Model-Driven Engineering (MDE) can help manage the complex development of cyber 

physical systems. Students will gain extensive knowledge and competences in UML, SysML, and MARTE for requirements 

specification and architecture design. Students will also discover MDE tools that help design (e.g. model execution) and 

automate implementation (e.g. code generation). 

LEARNING  

CONTENT 

The teaching content is based on the development of a real use-case related to cyber physical systems, manufacturing and 

robotics. Students will manage the whole development cycle of the use-case by specifying requirements, designing and 

verifying the architecture (system and software), and providing a partial implementation on real platforms (e.g. NAO or Lego 

robots). The languages and technologies that will be used are UML, SysML, MARTE, and their related MDE tools (e.g. 

requirements management, model execution, code generation). 

APPROACH/ 

METHOD 
Tutorials 

ASSESSMENT/ 

FEEDBACK 
Feedback form filled by students 

DATE Master COMASIC: 2016.09.20 – 2016.11.15; Master SETI: 2016.12.13 – 2017.02.28 

LOCATION Université de Paris-Saclay, Institut National des Sciences et Techniques Nucléaires (INSTN), Paris-Saclay, France 

WEBSITE 

Master COMASIC:  https://www.universite-paris-saclay.fr/en/education/master/m2-conception-modelisation-et-architecture-

des-systemes-industriels-complexes#presentation-m2 

Master SETI:  https://www.universite-paris-saclay.fr/en/node/4237#presentation-m2 

https://www.universite-paris-saclay.fr/en/education/master/m2-conception-modelisation-et-architecture-des-systemes-industriels-complexes#presentation-m2
https://www.universite-paris-saclay.fr/en/education/master/m2-conception-modelisation-et-architecture-des-systemes-industriels-complexes#presentation-m2
https://www.universite-paris-saclay.fr/en/node/4237#presentation-m2
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 Lombardy 

TARGET  
40 university students attending the “Advanced and Sustainable Manufacturing Course” of the MS in Management 

Engineering at Politecnico di Milano 

OBJECTIVE 
To increase future industrial engineers’ awareness, knowledge and skills on smart manufacturing and the Industry 4.0 

paradigm 

TITLE Industry 4.0  

LEARNING 

OUTCOME 

At the end of the module, the students will be able to explain the key trends affecting manufacturing and the concept of 

Industry 4.0, to illustrate the technologies enabling smart manufacturing and Industry 4.0, to describe the main benefits and 

challenges related to their adoption. 

LEARNING  

CONTENT 

i) Trends in manufacturing in Europe and worldwide; ii) Industry 4.0, smart manufacturing and related technologies (CPS, 

IoT, industrial analytics); iii) benefits and challenges related to smart manufacturing and Industry 4.0 

APPROACH/ 

METHOD 
Lecture series 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano 

EVALUATION/ 

FEEDBACK 

The module was highly appreciated by students. The positive judgement is reflected in the increasing number of students 

who request to carry out the thesis work on this topic. 

DATE 2016.12.01 - 2017.01.31 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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Figure 4. Introduction to Smart Manufacturing and related Information and Operation technologies 
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TARGET  Master students in different disciplines 

OBJECTIVE To diffuse the knowledge on CPSs in sustainable operations of production systems. 

TITLE Italian Machine Tool Technology Award (IMTTA) workshop  

LEARNING 

OUTCOME 
The participants will know how CPPSs enable energy efficient operation control of production lines 

LEARNING  

CONTENT 
Use case application of a CPPS with simulation 

APPROACH/ 

METHOD 
Lecture 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano, students and professors of other universities 

EVALUATION/ 

FEEDBACK 

Students’ interest has been high especially for the effectiveness of the proposed CPS-enabled energy aware control, shown 

by a running simulation, in comparison with a lean-oriented approach and the baseline operation. 

DATE 2016/12/02 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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Scheduling 

Claudio	Palasciano	 Copyright	Manufacturing	Group	Politecnico	di	MIlano	
Figure 5. Simulation model frame (Plant Simulation, SIEMENS) 
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TARGET  
2 university students of the Master of Science in Management Engineering, Stream in Sustainable Operations and Social 

Innovation  

OBJECTIVE 

To improve students’ competences on CPPS and their impacts on production and human/social performances 

To enrich teaching materials on CPPS for future educational activities. 

To strenghten on-going research activities and collaboration with industrial partners and other universities on human and 

social aspects related to CPS in production. 

TITLE  Production and Social Sustainability Performances in Cyber-Physical Production Systems 

LEARNING 

OUTCOME 

The students will be able to: i) understand CPS and social sustainability issues in production; ii) identify and classify CPPS 

functionalities; iii) assess their operational and human/social impacts  

LEARNING  

CONTENT 
Cyber-Physical Production Systems, Social Sustainability in Production, Performance Measurement 

APPROACH/ 

METHOD 
Dissertation 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

The dissertation was developed by Politecnico di Milano in collaboration with Whirlpool and Chalmers University of 

Technology (Sweden)  

ASSESSMENT/ 

FEEDBACK 

The dissertation was judged in a very positive way by the involved stakeholders and also by POLIMI Graduation Committee. 

It will be used as the basis for a journal paper.  

DATE 2016.03.01 - 2016.12.21 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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Figure 6. Master thesis on performance impacts of CPPS 

Figure 7. Classification framework 
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TARGET  2 university students, Master of Science in Management Engineering 

OBJECTIVE 
To improve students competences and to strengthen on-going research activities and collaboration with industrial partners 

and other universities on efficient manufacturing operations  

TITLE Integrated modelling for Energy and Resource Efficient Manufacturing 

LEARNING 

OUTCOME 

Students will be aware of Energy and Resource Efficient Manufacturing.  

Students will be able to use SysML modelling language (BEinCPPS tool) for modelling complex production systems. 

LEARNING  

CONTENT 

Awareness on the complex dynamic behaviour of manufacturing systems that drives economical, production and 

environmental performance of the factories.. Integrated approach to simulation of manufacturing systems. Awareness on 

potential of  distributed information sharing for holistically improving factory performance. 

APPROACH/ 

METHOD 
Dissertation 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano 

EVALUATION/ 

FEEDBACK 

The thesis was appreciated during the graduation presentation. Specific attention has been drawn by the usage of SysML 

modeling language in the conteptual development of the work, previously used only in later stages of deployment with the 

functionalities provided by the simulation tool used. POLIMI is planning to present an article to international conference or 

high rank scientific journal based on the research work. 

DATE 2016.12.01 - 2017.04.28 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 



Deliverable D 10.4 

 

 H2020-EU.2.1.5. Ref 680633 Page 19 of 52  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8. SysML activity diagram of a compressor 
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 Norte  

TARGET  

~50 university students attending Operations Management course of the Masters programs in Electrical and Computers 

Engineering and in Informatics Engineering and in the Doctoral Program in Engineering and Industrial Management of the 

Faculty of Engineering of the University of Porto 

OBJECTIVE Understand the concepts of smart manufacturing and Industry 4.0  

TITLE Smart manufacturing lecture  

LEARNING 

OUTCOME 

Understand the scope and concepts of smart manufacturing and Industry 4.0 and the elements and steps needed for its 

adoption and implementation.  

LEARNING  

CONTENT 

Industry 4.0: motivation, scope, initiatives, expected impact. Practical examples. Key elements and steps for adoption and 

implementation. 

APPROACH/ 

METHOD 
Lecture  

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

INESC TEC and FEUP 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2016.10.01-2017.02.29 

LOCATION FEUP 

WEBSITE N/A 
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 Baden-Württemberg  

TARGET  Students 

OBJECTIVE To enhance students’ competences on CPPS 

TITLE 

Tutorial of the lecture “Wissens- und Informationsmanagement in der Produktion”  

(CPPS - Übung: Einplatinen-Controller, CPPS - Übung: Cloud-Anbindung, CPPS - Übung: Service-Entwicklung, Übung 

Hackaton, Übung Fabrikplanung)  

LEARNING 

OUTCOME 

The aim of the lecture is to provide the basic principles, methods and interrelations of the management of information 

and processes in production, both at the operational and planning level. 

LEARNING  

CONTENT 

The focus of the lecture is on factory planning and factory operation and the role of information technology in these 

areas. The topics Digital and Virtual Factory are discussed here. In the second part of the lecture, the IT tools will be 

presented, which will play a role in the processing of production orders, before the latest part of the lecture will cover 

current trends and developments in IT-supported production such as Industrie 4.0. 

APPROACH/ 

METHOD 
Lectures and Tutorials 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Fraunhofer IPA 

EVALUATION/ 

FEEDBACK 
N/A 

DATE From January to May 2017 

LOCATION Fraunhofer IPA (Nobelstraße 12, 70569 Stuttgart) 

WEBSITE 
http://afs.iff.uni-stuttgart.de/lehrveranstaltungen/details/?lehrveranstaltung=wip1 

http://afs.iff.uni-stuttgart.de/lehrveranstaltungen/details/?lehrveranstaltung=wip2 
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 Euskadi 

TARGET  50 students or junior employee 

OBJECTIVE To make students develop expertise in metrology and digitalisation in the framework of Zero Defect Manufacturing CPS  

TITLE  Foundation Degree in Metrology 

LEARNING 

OUTCOMES 

The students will acquire the scientific bases of metrology and familiarity with metrology machines and software. They will 

receive training in Industry 4.0, cyberphysical system, digitalization, IoT and how these technologies are used to reach the goal 

of Zero Defect Manufacturing. After the training in the laboratories they will be able to use state of the art CMM for quality 

control in manufacturing industries. 

LEARNING  

CONTENT 
Foundations, Standards and Certifications, Metrology Resources 

APPROACH/ 

METHOD 
Lectures and Training in Laboratories 

BEinCPPS and 

OTHER 

STAKEHOLDERS 

INVOLVED 

Innovalia and Trimek 

ASSESSMENT/ 

FEEDBACK 
The degree received good feedback, a questionnaire was shared among students at the end of the course 

DATE 2016.09-2016-13 – 2016-12-22 

LOCATION AIC Academy 

WEBSITE - 

 



Deliverable D 10.4 

 

 H2020-EU.2.1.5. Ref 680633 Page 23 of 52  

TARGET  30 University students from the Master of Science in Big Data Analytics (Polytechnic University of Valencia) 

OBJECTIVE 
To show the necessity and capabilities of latest IoT and CPS technologies for enabling the digitisation of real world devices and 

processes, and its connection to upper infrastructures based on Big Data, which can exploit these streams.  

TITLE Laboratory of IoT, at Master of Science in Big Data Analytics 

LEARNING 

OUTCOME 

Understand the necessity and potential of IoT and CPS technologies as enablers of Digitisation. Understand the current 

interoperability issues, and the potential of new architectures, frameworks and standards (FiWARE, BEinCPPS, OpenIoT…). 

Skills for developing IoT solutions, streaming real world data to private and public infrastructures, including its connection to 

Big Data frameworks. 

LEARNING  

CONTENT 

Introduction to IoT and CPS. Existing platforms for developing CPS solutions: comparison and limitations. Introduction to a 

CPS + IoT fullstack platform. Basics of electronics. Basics of programming for resource-limited devices. IoT communications 

for CPS: services-oriented and events-driven (MQTT). Cloud and Big Data platforms for managing data streams. 

APPROACH/ 

METHOD 
Lecture and practical lessons (electronics, programming and communications) 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

ITI, Polytechnic University of Valencia (UPV) 

EVALUATION/ 

FEEDBACK 

This class has been the best-valued by the students of this master, being the second time it is imparted, and it has been already 

arranged for next year programme. Students value the use of latest technologies to solve a real necessity in Industry and a driver 

for a new industrial revolution, and the opportunity to practise with real equipment and to develop real applications.  

DATE 2016.03.03 – 2016.03.05 and  2017.03.31 – 2017.04.02 

LOCATION Polytechnic University of Valencia 

WEBSITE http://bigdata.inf.upv.es/ 
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Figure 9. Laboratory of IoT, at Master of Science in Big Data Analytics 

 

 

 

 

 

Figure 10. A student programming an IoT device 
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2.2 Training 

 Baden-Württemberg  

TARGET  
Specialists and managers as well as industry 4.0 representatives of producing companies who would like to know how they 

can implement IoT concepts technically 

OBJECTIVE To enhance specialists’ and managers’ competences on tools and methods for implementing IoT projects for industry 4.0 

TITLE  Industrie 4.0 – Kompakt, Anwendungsszenarien, App Entwicklung 

LEARNING 

OUTCOME 

After the seminar, participants will be able to assess which tools and methods are useful for the technical implementation of 

IoT projects for industry 4.0 in their own company. They know the possibilities and risks of IoT-based concepts and know 

how to implement them using an integration platform. 

LEARNING  

CONTENT 
Industry 4.0 concept, Industry 4.0 application scenarios, Industry 4.0 app development 

APPROACH/ 

METHOD 
Presentations, Tour through application centre/future work lab 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Fraunhofer IPA 

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE March 2016 – May 2017 

LOCATION Fraunhofer IPA (Nobelstraße 12, 70569 Stuttgart) 

WEBSITE 
http://www.stuttgarter-produktionsakademie.de/; http://futureworklab.de/ 

https://www.ipa.fraunhofer.de/de/zusammenarbeit/industry-on-campus/applikationszentrum-industrie-4-0.html 

http://www.stuttgarter-produktionsakademie.de/
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 Norte 

TARGET  ~90 Managers of SMEs 

OBJECTIVE 

· To present the scope of Industry 4.0 and give examples of the various initiatives in progress; 

· List the key elements and steps to be considered by companies in the adoption and implementation of the principles and 

solutions of Industry 4.0; 

· To present some Portuguese reference cases.  

TITLE Industry 4.0: Roadmap for a successful implementation 

LEARNING 

OUTCOME 
Understand the scope and concepts of Industry 4.0 and the elements and steps needed for its adoption and implementation.  

LEARNING  

CONTENT 

Industry 4.0: motivation, scope, initiatives, expected impact. Practical examples. Key elements and steps for adoption and 

implementation. 

APPROACH/ 

METHOD 
Awareness session/ Lecture and discussion 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

INESC TEC and IAPMEI – Agência para a Competitividade e Inovação, I.P. 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2017.04.05 

LOCATION IAPMEI – Agência para a Competitividade e Inovação, I.P. 

WEBSITE http://bip.inesctec.pt/181/noticia-ev02.html  

 

http://bip.inesctec.pt/181/noticia-ev02.html
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Figure 11. SME Managers attending the Industry 4.0 lecture at IAPMEI 
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TARGET  Kyaia Software systems technicians  

OBJECTIVE Gathering and propagation of field level data to factory and cloud 

TITLE  BeinCPPs: Access Sensors on footwear production lines 

LEARNING 

OUTCOME 

Key knowledge about PLC internals and of most related physical elements. 

Acquire competences to extract data from PLCs. 

Knowledge about generic application to link PLC and sensors/actuators to digital/virtual entities (CPPS).  

LEARNING  

CONTENT 

PLC internals and of most related physical elements. 

Extract data (sensors, actuators, logistic system variables) from PLCs. 

Generic application to link PLC and sensors/actuators to digital/virtual entities (CPPS).  

APPROACH/ 

METHOD 
Training at workplace/working post during the experiments. 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

KYAIA /INESC TEC / CTCP  

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE 09/2016 to 02/2017 

LOCATION Kyaia, Guimarães 

WEBSITE N/A 
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TARGET  Kyaia Software systems technicians and maintenance technicians 

OBJECTIVE 
Real time detection of physical problems on working posts and robotic manipulators and estimation of their possible 

occurrence in the near/medium term future. 

TITLE  BeinCPPs: Diagnostic and predictive maintenance 

LEARNING 

OUTCOME 

Understand how to characterize of expected data patterns and corresponding anti-patterns 

Identification of needed software tools 

LEARNING  

CONTENT 

Definition of alarms and corresponding patterns. 

Definition of needed tools. 

APPROACH/ 

METHOD 
Training at workplace/working post during the experiments. 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

KYAIA /INESCTEC / CTCP  

ASSESSMENT/ 

FEEDBACK 
N/A 

\ From 09/2016 to 02/2017 

LOCATION Kyaia, Paredes de Coura 

WEBSITE N/A 
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TARGET  Kyaia Software systems technicians and production line manager 

OBJECTIVE Real time view on the current status of the production system. 

TITLE  BEinCPPs: Production monitoring 

LEARNING 

OUTCOME 
Understand the potentialities of real time view tools on production monitoring. 

LEARNING  

CONTENT 
Real time visibility on the assignment of manufacturing tasks to working posts. 

APPROACH/ 

METHOD 
Training at workplace/working post during the experiments 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

KYAIA /INESCTEC / CTCP  

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE From 09/2016 to 02/2017 

LOCATION Kyaia, Paredes de Coura 

WEBSITE N/A 
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TARGET  More than 100 participants from the Footwear Cluster 

OBJECTIVE 
Demonstrate the HSSF and SMART SL solutions installed at Kyaia premises and increase the awareness of 

Footwear Cluster to Industry 4.0. 

TITLE  OPEN DAY: High Speed Shoe Factory 

LEARNING 

OUTCOME 
Understand the potentialities and benefits of implemented solutions at Kyaia premises.  

LEARNING  

CONTENT 

High Speed Shoe factory  

Management software of cut, stitching and logistic systems 

Stitching and assembly conveyors  

Leather cutting system and automatic piece placement  

Shoe ID 

APPROACH/ 

METHOD 
Lecture and demonstration 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

CTCP/KYAIA/INESCTEC 

ASSESSMENT/ 

FEEDBACK 
N.A. 

DATE 17/11/2016 

LOCATION Kyaia, Paredes de Coura 

WEBSITE N.A. 
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Figure 12. OPEN DAY: High Speed Shoe Factory
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3 Education and Training Plan for the period M19-M36 

Figure 13 shows an overview of the education and training actions planned for the next period of the project and the target audience that 

is expected to be reached. In the followings, a detailed description of each specific education and training initiative is reported.  

 

Figure 13. Summary of the education and training plan 
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3.1 Education 

 Rhône-Alpes  

TARGET 120 high school students 

OBJECTIVE 
To increase the awareness of students on the evolution of jobs due to the CPPS technologies (more technical than the one did 

this year) 

TITLE Transmutation 

LEARNING 

OUTCOME 
The participants will know what CPPS is and how these technologies could change industry  

LEARNING  

CONTENT 

Use case application of a CPPS, the new requirements of those technologies and what changes it will imply (in terms of 

formation and skills needed) 

APPROACH/ 

METHOD 
Project around CPPS technologies, mini industrial fair organized by students and round table 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Pernoud 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2017.09; 2018.04 

LOCATION Bourg-en-Bresse (France) 

WEBSITE http://www.mecabourg.com/blog/?cat=63 
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 Lombardy  

TARGET  University students, Master of Science in Management Engineering 

OBJECTIVE 
To improve students’ competences and to strengthen on-going research activities and collaboration with industrial partners 

and other universities on efficient manufacturing operations and CPPS  

TITLE CPPS for Energy and Resource Efficient Manufacturing 

LEARNING 

OUTCOME 

Students will know how CPPS, by enacting decentralized operation control with distributed data, can cope with the high 

complexity of our factories considered as systems of systems, by enabling effective autonomous control policies for reducing 

usage of energy and resource consumption during factory non-productive states. 

LEARNING  

CONTENT 

Awareness on the complex dynamic behaviour of manufacturing systems that drives economical, production and 

environmental performance of the factories.  Development of resource efficient and environmental aware operations policies. 

Integrated approach to simulation of manufacturing systems. 

APPROACH/ 

METHOD 
Dissertations / Projects 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano, other universities and industrial stakeholders. 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2016.12.01 - 2019.12.31 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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TARGET  University students, MS in Management Engineering 

OBJECTIVE 
To improve students’ competences and to strengthen on-going research activities and collaboration with industrial partners 

and other universities on the future autonomous factories and in general sustainable manufacturing 

TITLE CPS-ized Energy Autonomous Factory 

LEARNING 

OUTCOME 

Students will know about: i) energy autonomous factories and their relevant characteristic and design/operations methods; ii) 

CPPS characteristics and potential impacts on operations of factories.  

Students will have skills in manufacturing modelling and simulation. 

LEARNING  

CONTENT 

i) the main drivers towards energy autonomous factories, their characteristics, functions and performance indicators and ii)  

research and experiments on potential CPPS applications enabling energy autonomy of production systems. 

APPROACH/ 

METHOD 
Dissertations, Projects 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano and other stakeholders 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2016.12.01 - 2019.12.31 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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TARGET  
About 140 university students attending the “DIGITAL TECHNOLOGY” course of the MS in Management Engineering at 

Politecnico di Milano 

OBJECTIVE To increase future engineers’ knowledge on CPS and IoT and their application in manufacturing 

TITLE Innovating manufacturing products, processes and business models through digital technologies 

LEARNING 

OUTCOME 

The students will be able to outline and exemplify product, process and business model innovations enabled by CPS and IoT 

and to explain the Industry 4.0 paradigm  

LEARNING  

CONTENT 
Industry 4.0, CPS and IoT, Product-Service Systems, Cyber-Physical Production Systems, Whirlpool BEinCPPS case 

APPROACH/ 

METHOD 
Lecture with industrial case study 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano, Whirlpool  

EVALUATION/ 

FEEDBACK 
N/A 

DATE 20.06.2017 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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TARGET  
40 university students attending the “Advanced and Sustainable Manufacturing Course” of the MS in Management 

Engineering at Politecnico di Milano 

OBJECTIVE 
To increase future industrial engineers’ awareness, knowledge and skills on smart manufacturing and the Industry 4.0 

paradigm 

TITLE Industry 4.0  

LEARNING 

OUTCOME 

At the end of the module, the students will be able to explain the key trends affecting manufacturing and the concept of 

Industry 4.0, to illustrate the technologies enabling smart manufacturing and Industry 4.0, to describe the main benefits and 

challenges related to their adoption. 

LEARNING  

CONTENT 

i) Trends in manufacturing in Europe and worldwide; ii) Industry 4.0, smart manufacturing and related technologies (CPS, 

IoT, industrial analytics); iii) benefits and challenges related to smart manufacturing and Industry 4.0 

APPROACH/ 

METHOD 
Lecture series 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2017.11 - 2017.12 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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TARGET  University students, MS in Management Engineering 

OBJECTIVE 
To improve students’ competences and to strengthen on-going research activities and collaboration with industrial partners 

and other universities on the future autonomous factories and in general sustainable manufacturing 

TITLE CPS-ized Energy Autonomous Factory 

LEARNING 

OUTCOME 

Students will know about: i) energy autonomous factories and their relevant characteristic and design/operations methods; ii) 

CPPS characteristics and potential impacts on operations of factories.  

Students will have skills in manufacturing modelling and simulation. 

LEARNING  

CONTENT 

Students will i) learn what are the main drivers towards energy autonomous factories, their characteristics, functions and 

performance indicators and ii) perform research and experiments on potential CPPS applications enabling energy autonomy 

of production systems. 

APPROACH/ 

METHOD 
Dissertations, Projects 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano and other stakeholders 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2016.12.01 - 2019.12.31 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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TARGET  University students, Master of Science in Management Engineering 

OBJECTIVE 
To improve students’ competences and to strengthen on-going research activities and collaboration with industrial partners 

and other universities on efficient manufacturing operations and CPPS  

TITLE CPPS for Energy and Resource Efficient Manufacturing 

LEARNING 

OUTCOME 

Students will know how CPPS, by enacting decentralized operation control with distributed data, can cope with the high 

complexity of our factories considered as systems of systems, by enabling effective autonomous control policies for reducing 

usage of energy and resource consumption during factory non-productive states. 

LEARNING  

CONTENT 

Awareness on the complex dynamic behaviour of manufacturing systems that drives economical, production and 

environmental performance of the factories.  Development of resource efficient and environmental aware operations policies. 

Integrated approach to simulation of manufacturing systems. 

APPROACH/ 

METHOD 
Dissertations / Projects 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano, other universities and industrial stakeholders. 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2016.12.01 - 2019.12.31 

LOCATION Politecnico di Milano, Milan, Italy 

WEBSITE N/A 
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 Baden-Württemberg 

TARGET Students 

OBJECTIVE To increase students’ competences on information and process management in production 

TITLE Übung Robotik, Übung CPPS, Übung Produktionstracking, Übung Hackaton  

LEARNING 

OUTCOMES 

Almost all jobs are networked in company-internal and external information and communication systems. The aim of the 

lecture is to provide the basic principles, methods and interrelations of the management of information and processes in 

production, both at the operational and planning level. 

LEARNING  

CONTENT 

The focus is on factory planning and operations and the role of IT in these areas. Digital and Virtual Factory are discussed here. 

In the second part of the lecture, the IT tools will be presented, which will play a role in the processing of production orders, 

before the latest part of the lecture will cover current trends and developments in IT-supported production such as Industry 4.0. 

APPROACH/ 

METHOD 
Lectures and Tutorials 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Fraunhofer IPA 

EVALUATION/ 

FEEDBACK 
N/A 

DATE June 2017 – July 2017 

LOCATION Fraunhofer IPA (Nobelstraße 12, 70569 Stuttgart) 

WEBSITE 
http://afs.iff.uni-stuttgart.de/lehrveranstaltungen/details/?lehrveranstaltung=wip1 

http://afs.iff.uni-stuttgart.de/lehrveranstaltungen/details/?lehrveranstaltung=wip2 
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 Euskadi 

TARGET  50 students or junior employee 

OBJECTIVE To make students acquire expertise in metrology and digitalisation in the framework of Zero Defect Manufacturing CPS  

TITLE  Foundation Degree in Metrology 

LEARNING 

OUTCOMES 

The students will acquire the scientific bases of metrology and familiarity with metrology machines and software. They will 

receive training in Industry 4.0, cyberphisical system, digitalization, IoT and how these technologies are used to reach the 

goal of Zero Defect Manufacturing. After the training in the laboratories they will be able to use state of the art CMM for 

quality control in manufacturing industries. 

LEARNING  

CONTENT 
Foundations, Standards and Certifications, Metrology Resources 

APPROACH/ 

METHOD 
Lectures and Training in Laboratories 

BEinCPPS and OTHER 

STAKEHOLDERS 

INVOLVED 

Innovalia and Trimek 

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE 2018 

LOCATION AIC Academy 

WEBSITE N/A 
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3.2 Training 

 Rhône-Alpes 

TARGET Pernoud workers 

OBJECTIVE To allow Pernoud IT service to implement the smart tool (To also be able to train our customer) 

TITLE BEinCPPS smart tool  

LEARNING 

OUTCOME 
The participants will know how to configure and how to manage the smart tool and be able to replicate the product 

LEARNING  

CONTENT 
Presentation of what BEinCPPS smart tool is, hardware part and software part. 

APPROACH/ 

METHOD 

Theoretical information with guidelines to teach them how to set up a smart mold, then practical actions on minitube 

demonstrator (data acquisition) and finally practical action on NPE demonstrator (Electricals actuators and data acquisition) 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Pernoud & AGP (CEA could be involved) 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2017.06 ; 2018.06 

LOCATION Oyonnax (France) 

WEBSITE None 
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TARGET  
Manufacturing companies, system integrators and machine builders from different sectors. The participants must have a basic 

knowledge of information and communication technologies 

OBJECTIVE 

In the context of the Auvergne-Rhône-Alpes regional manufacturing DIH, the objective is to raise awareness on the vision of 

Industry 4.0, and the potential of cyber-physical productive systems as a key-enabling technology to preserve the competitiveness 

of the industrial tissue of the region, with an emphasis in the toolmaking for plastics industry sector 

TITLE  “Plasturgie 4.0: Digital Innovation for the plastics industry in the fourth industrial revolution” 

LEARNING 

OUTCOME 

The participants will know the basic principles of the Industry 4.0 vision, and the particular opportunities for the plastics 

manufacturing and toolmaking industry. 

They will understand the principles of cyber-physical productive systems, for digitalization of production lines and product 

servitization, and comprehend the basic CPPS field-factory-enterprise architecture. 

LEARNING  

CONTENT 

 Principles of Industry 4.0 

 Flagship business case: The Smart Mold 

 Principles of cyber-physical productive systems and their field-factory-enterprise architecture 

 Digital platforms for cyber-physical productive systems: BEinCPPS 

 Financing possibilities in the Auvergne-Rhône-Alpes region 

APPROACH/ 

METHOD 

Technical sessions for the aforementioned learning content. Brainstorming sessions: Companies come with their ideas 

Interactions and exchange between end-users, competence centres and techno-providers. At the end of the brainstorming sessions, 

a brainstorming feedback of conveyed use cases is created, in the form of slides for a round-table discussion. Then, a report of the 

use cases is created.  

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE July 2017, September 2017, November 2017 

LOCATION Lyon, France ; Le Mans, France 

WEBSITE TBA (hosted by the Auvergne-Rhône-Alpes regional innovation agency) 
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 Lombardy 

TARGET  Managers of manufacturing companies in Lombardy 

OBJECTIVE 
Within the context of the Lombardy Regional Manufacturing DIHs, the objective is to increase managers’ and professionals’ 

knowledge on CPPS, IoT and Industry 4.0 and how to manage the digital migration process to enhance competitiveness.  

TITLE Industry 4.0: how to win the competitiveness challenge 

LEARNING 

OUTCOME 

At the end of the course, participants will know: i) Industry 4.0; ii) the key technological enablers; iii) the dimensions of and 

how to manage the migration process toward Industry 4.0; iv) success stories and best practices  

LEARNING  

CONTENT 

Introduction to Industry 4.0 scenarios and trends; value drivers of Industry 4.0; enabling technologies and reference 

architectures; manufacturing skills 4.0; managing the migration process towards Industry 4.0; Industry 4:0 in practice: 

success stories and best practices from the Lombardy Ecosystem 

APPROACH/ 

METHOD 
Lecture, case studies and demonstration 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

Politecnico di Milano, AFIL  

EVALUATION/ 

FEEDBACK 
N/A 

DATE 1 in 2017 and 1 in 2018 

LOCATION Politecnico di Milano (FoF Lab) 

WEBSITE N/A 
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 Norte  

TARGET  
~90 professionals with a minimum of five years of experience in manufacturing companies, mainly CTOs, CEOs and 

manufacturing technology project managers 

OBJECTIVE Understand the concepts of smart manufacturing and Industry 4.0 and learn how to implement them in industrial contexts 

TITLE Specialization course in advanced manufacturing systems  

LEARNING 

OUTCOME 

Understand the scope and concepts of smart manufacturing and Industry 4.0. Know how to apply the tools and steps needed 

for its adoption and implementation.  

LEARNING  

CONTENT 

The course exploits managerial and technological subjects related to the process of adoption and implementation of 

operations technologies of the Industry 4.0. 

APPROACH/ 

METHOD 
Active learning, 260 hours course in nine months. 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

INESC TEC, INEGI, Faculty of Engineering of University of Porto (FEUP) 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 2017.10.01 – 2018.06.30 

LOCATION FEUP 

WEBSITE n/a 
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TARGET  Footwear Cluster (more than 200 participants) 

OBJECTIVE 
Demonstrate the HSSF and SHOE ID and present the benefits of solutions installed at Kyaia premises and increase 

the awareness of Footwear Cluster to Industry 4.0. 

TITLE  OPEN DAY: High Speed Shoe Factory and SHOE ID 

LEARNING 

OUTCOME 
Understand the potentialities and benefits of implemented solutions at Kyaia premises. 

LEARNING  

CONTENT 

High Speed Shoe factory 

Shoe ID 

APPROACH/ 

METHOD 
Lecture and demonstration 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

CTCP/KYAIA/INESCTEC/IAPMEI 

ASSESSMENT/ 

FEEDBACK 
N.A. 

DATE 19/05/2017 

LOCATION Kyaia, Guimarães 

WEBSITE N.A. 
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TARGET  Kyaia Software systems technicians 

OBJECTIVE Implement intelligent sensors on the shop floor 

TITLE Intelligent sensoring on the shop floor 

LEARNING 

OUTCOME 

Types of intelligent sensors (hardware perspective) 

To develop software for intelligent sensors on 4DIAC 

To increase maintenance operation by exploiting new sensors 

LEARNING  

CONTENT 

Intelligent sensors (hardware perspective) 

Software development for intelligent sensors on 4DIAC 

Distributed automation 

APPROACH/ 

METHOD 
Training at workplace/working post during the experiments 

BEinCPPS AND 

STAKEHOLDERS 

INVOLVED 

KYAIA/ INESC/CTCP 

EVALUATION/ 

FEEDBACK 
N.A. 

DATE To be defined 

LOCATION KYAIA , Guimarães 

WEBSITE N.A. 
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 Baden-Württemberg  

TARGET 
Specialists and managers as well as industry 4.0 representatives of producing companies who would like to know how they 

can implement IoT concepts technically 

OBJECTIVE To enhance specialists’ and managers’ competences on IoT and CPS for Industry 4.0 

TITLE 
Industrie 4.0 – IoT Anwendungen für die Produktion  

Industrie 4.0 – Cyberphysische Systeme  

LEARNING OUTCOME 

After the seminar, participants will be able to assess which tools and methods are useful for the technical implementation 

of IoT projects in their own company. They know the possibilities and risks of IoT-based concepts and know how to 

implement them using an integration platform. 

LEARNING  

CONTENT 

IoT applications for production 

Cyber-Physical Systems 

APPROACH/ 

METHOD 
Presentations, Tour through application centre/future work lab 

BEinCPPS AND OTHER 

STAKEHOLDERS 

INVOLVED 

Fraunhofer IPA 

EVALUATION/ 

FEEDBACK 
N/A 

DATE 20.06.2017; 18.07.2017 

LOCATION Fraunhofer IPA (Nobelstraße 12, 70569 Stuttgart) 

WEBSITE 

http://www.stuttgarter-produktionsakademie.de/ 

http://futureworklab.de/ 

https://www.ipa.fraunhofer.de/de/zusammenarbeit/industry-on-campus/applikationszentrum-industrie-4-0.html 
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 Euskadi 

TARGET  30 among IT experts from manufacturing SMEs 

OBJECTIVE To acquire familiarity with open source applications and components for IoT 

TITLE   IoT in Manufacturing 

LEARNING 

OUTCOMES 
Participant will acquire knowledge on IoT applications to build CPPS in manufacturing. 

LEARNING  

CONTENT 
Concepts of IoT, open source of applications and components 

APPROACH/ 

METHOD 
8 hour seminars 

BEinCPPS and OTHER 

STAKEHOLDERS 

INVOLVED 

Innovalia 

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE Autumn 2017: 3 seminars 

LOCATION Parque tecnológico de Bizkaia 

WEBSITE N/A 
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TARGET  30 among managers of manufacturing SMEs 

OBJECTIVE To acquire knowledge on cybersecurity for applications in the cloud 

TITLE  Seminars on Cybersecurity 

LEARNING 

OUTCOMES 

Participant will acquire basic knowledge on cybersecurity, application and resources to protect data stored or processed in the 

cloud 

LEARNING  

CONTENT 
Basics on Cybersecurity, tools and applications. 

APPROACH/ 

METHOD 
8 hour seminars 

BEinCPPS and OTHER 

STAKEHOLDERS 

INVOLVED 

Innovalia 

ASSESSMENT/ 

FEEDBACK 
N/A 

DATE Autumn 2017: 3 seminars 

LOCATION Parque tecnológico de Bizkaia 

WEBSITE N/A 
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4 Conclusion 

In the context of BEinCPPS Work Package 10, education and training actions are 

performed to disseminate the project concepts and results among students and 

manufacturing managers, professionals and operators.  

In this respect, during the first period of the project, actions addressing both high 

school students and university courses were undertaken. They covered multiple 

disciplines and looked at CPPS and Industry 4.0 from various perspectives, such as IoT, 

simulation, operations and performance management. They were mainly delivered in 

the form of lectures, laboratories and dissertation projects. Feedback from the attendees 

were very positive.  Additionally, more than 200 managers and professionals working 

in manufacturing were reached by means of targeted actions on Industry 4.0. 

In the next phase of the project, education and training will increase and be enriched, 

as further BEinCPPS results are going to be available providing useful material to be 

included in education and training activities. The effort to reach high school and 

university students will continue. Moreover, 10 initiatives are planned in order to reach 

a wider industrial audience within the Regional Manufacturing DIHs. Those actions 

will cover multiple topics related to CPPS and Industry 4.0, such as tools and methods 

for implementing IoT projects for Industry 4.0, digital innovation for the plastics 

industry, the high speed shoe factory and cybersecurity. These initiatives are expected 

to address more than 400 managers, professionals, technicians and operators. 
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