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Qualifikationsziele
The rapid advances in computational power, communication and storage coupled with the benefits of the
cloud and services, is giving rise to a new generation of industrial systems whose communication features
are based on Industrial-Internet-Technology (IIoT), whose functionalities reside on-device (edge) and/or
in-cloud and are exposed and/or consumed based on the application of the Industrial-Internet-of-Services
(IoS) paradigm. The result are Industrial Cyber-Physical Systems (ICPS), core of Industry 4.0 solutions.
ICPS are the backbone, the enabler of digitalization, connectivity, composability and interoperability bet-
ween seemingly disparate domains and application sectors like Energy, Healthcare, Transportation, Ro-
botics, Smart Cities, Industry, etc. Students will be qualified to understand and work with Industry 4.0
frameworks covering “digitalization and networking of systems based on the ICPS technologies“.

Lehrinhalte
Understanding the outcomes of the 3rd Industrial Revolution: Production Paradigms, Flexible and Reconfi-
gurable Systems, traditional CIM-Pyramid for Control and Automation. Learning a set of technologies and
architectural patterns to enable the specification, implementation and operation of industrial cyber-physical
systems under the DIN SPEC 91345:2016-04 (RAMI4.0: Reference Architecture Model for Industrie 4.0)
and Industrial Internet-Reference Architecture (IIRA) standards. Learning the major specifications of the (i)
enterprise standard architectures PERA, ISA´88, ISA´95 (IEC 62264, IEC 61512), Smart Grid Reference
Architecture Model (SGAM), Bosch Connected Industry, Schneider Electric EcoStruXure, etc, (ii) Life Cy-
cle and Value Stream (IEC 62890) and (iii) Standards and Technologies for specifying and implementing
different layers of the RAMI 4.0 vertical dimension (e.g. Big Data Reference Architecture, Collaborative
Manufacturing Model (CMM), OPC UA Companion Specification, vertical and horizontal OT/IT Connecti-
vity among ICPS, Edge/Fog and Cloud computing, etc.). Individual studies and analysis (technology and
trend screening) of currently implemented industrial solutions for ICPS, performed by the students.
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