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Qualifikationsziele

In implementing Industrial Cyber Physical Systems, the aim is to create an optimal overall package by
leveraging existing technological and economic potential through a systematic innovation process, with fo-
cus on the following overarching aspects: (i) Horizontal data, information and functional integration through
value networks, (ii) End-to-end digital integration of engineering across the entire value chain and (iii) Ver-
tical integration and networked CPS systems. Behind these different Integration aspects are two major
structural and behavioural specifications that have to be addressed: structural connectivity and functional /
behavioural interoperability between ICPS; that is, ICPS structures are not fixed and predefined. The stu-
dents will learn how to use the prevalent data and information transport technology and IT configuration
rules to automatically build a specific structure (topology) for every situation, including all the associated
requirements in terms of models, data, communication, semantic and algorithms.

Lehrinhalte

In order to deliver integration, it is essential to ensure end-to-end digital integration of actuator and sensor
signals across different levels right up to the upper levels of an enterprise. It is also necessary to develop
modularization and reuse strategies in order to enable ad hoc networking and reconfigurability of ICPS
systems, together with the appropriate smart system capability descriptions. Moreover, foremen, operators
and MIl-students need to be trained to understand the impact of the emergent data transport technologies
on the running and operation of real industrial applications of ICPS. Basic concepts and overview of techno-
logies that are used to perform data and information exchange between ICPS-components will be studied,
such as: (i) XML (XML-Schema, DTD, XSLT); (ii) JSON; (iii) Web-Service Technologien; (iv) RPC, SOAP,
REST, WSDL; (iv) Enterprise Integration Patterns, (v) loT Protokolle; (vi) MQTT and alternative solutions
like ZeroMQ, AMQP, etc. (vi) Industrial communication protocols and data formats such as OPC/OPC-UA,
AutomationML, B2MML). In a complementary way to the contents of the ICPS-module, the students will
learn, with emphasis in industrial use cases, the specifications and major characteristics of technologies
used in the 4 first digitalization layers of the RAMI4.0.
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