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Design of Experiments (DoE)
DoE is a collective of principles, statistical approaches and models for planning and performing experiments as well as analysing their results. An experimental
unit is modelled as a system with input and output variables. Factors (controllable input variables) are varied according to an experimental plan that specifies the
factor levels (values of the variables) of each experiment. The goal of DoE is to choose an experimental plan that is statistically efficient whilst allowing for an
aggregation of the experimental results that are consistent with the context of the experiments, as well as to accept or reject the research hypothesis.

DoE for Big Data Solutions: Challenges

e Big data variations translate into a large number of factors with a multiplicity of possible factor levels

* The different components of the big data system implement either deterministic or non-deterministic processes and vyield different output types, e.g.
continuous or multinomial. The system needs to be unfolded into its components, increasing the number of necessary experiments and introducing the
necessity of using different types of DoE. Choosing the wrong DoE results in a reduction of statistical efficiency or the lack of consistency of the results.

Ontology-based DoE on Big Data Solutions

Proposal and Advantages
* Semantic-wise decomposition of the big data system, supporting the roll-up of the experiment results at b EA'S"“t“'fee"j { c"“te"“’at}

component level to obtain the inter-component level evaluation 1 o Y ( V=N
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* Research question: Quantify the veracity of components results, applying volume and velocity variations

Maritime Situational Indicators

Non-deterministic scenario-level evaluation el

 HF and big data solution. Research question: Quantify true and false detections of the expert user using ranhical Userintertace
the system, applying variety and veracity variations

 HF and GUI. Research questions: Can the user assign a meaning to the symbols of the MSI? Can the user _
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* With increasing number of restrictions (e.g., max number of experiments per user), Optimal Design offers locally optimal Designs
* |f only main effects are of interest, full factorial design may be used but the number of experiments are large
* Plackett-Burman reduces the number of experiments but doesn’t allow for a separate estimation of main effects and their interactions
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