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Abstract 
Engineered systems are critical for the functionality of our economic and societal life, they are the 
technical backbone of our society. A key requirement is, thus, to ensure their reliable performance. 
Reliability and performance analysis, however, become increasingly complicated due to uncertainties 
and complexity. In our developed societies, engineered systems are characterized by a rapid growth in 
scale and complexity. The amount of information needed to model these systems with their complexity 
is, thus, growing as well. In contrast to this increasing need for information the available information 
remains almost at the same level. Hence, with increasing scale and complexity the gap between 
required and available information is growing quickly, so that uncertainties and risks are involved in our 
models and analyses to a greater extent than ever before. This seminar will highlight selected 
approaches to address this challenge. Concepts for dealing with epistemic and hybrid uncertainties are 
discussed, including applications to systems reliability assessment. In order for numerical efficiency to 
deal with complex systems, survival signature is presented as powerful systems model in combination 
with advanced simulation technologies for performance and reliability assessment. Novel pathways to 
capture interdependencies between systems are discussed. Engineering examples are presented to 
demonstrate the capabilities of the approaches and concepts.
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