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Ever increasing online data histories are available from interconnected smart technical devices and systems. The question

arises if, even without any knowledge regarding system structural and functional design, system designs, subsystem

models and their transitions, nevertheless realistic system state dynamics models can be inferred from data on system

level only. To address this question the present paper presents a workflow. First, how to generate within a predefined

model space arbitrary system state and transition models based on system design assumptions, subsystem state and

transition models, e.g. by using Continuous Time Markov Models (CTMC) and assuming transition model distributions and

parameterizations. Second, this is used for the generation of system state time histories, e.g. using related Monte Carlo

Markov Chain (MCMC) simulation with additional noise. Third, this ground truth black box data is used as input for an

automated determination approach of a system structural model along with corresponding subsystem state and

transition models, e.g. using maximum likelihood point estimators for extended standard system designs. Fourth, different

metrics are selected to assess the quality of the estimated model when compared to the ground truth model, e.g. using a

normalized p-norm applied to all transition model parameters. Fifth, uncertainty is assessed, e.g. in terms of confidence

intervals of estimated parameters. Sixth, the overall process is proposed to be iterated until best system state structural

and transition dynamics models are determined for the given model space with respect to a set of selected overall

process metrics. The process steps are described, and related literature is identified and rated with respect to its relevancy

for the proposed overall process as well as single steps. Main research gaps are prioritized. Finally, sample applications of

the approach are discussed in the domain of smart metering of energy households and industrial energy prosumers.
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