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6. Conclusion

Nowadays, many experimentalists require intelligent systems
that can support them for laboratory experiments. In this work,
we proposed a novel hybrid architecture for designing expert sys-
tems able to support experiment management. The proposed
architecture is defined in a cognitive space composed by three dif-
ferent approaches: procedural, declarative and workflow-oriented.
Following the introduced reasoning mechanism over them, it is
possible to support an experimentalist in his own activity, from
the composition of an abstract workflow to the implementation
of a concrete workflow.

The proposed hybrid architecture is supported by an ontological
paradigm, called Data-Problem–Solution-to-Experiment (DPS2E),

that allows to organize the knowledge of an expert system follow-
ing the guidelines summarized by the architecture.

The proposed architecture have been used for design a proto-
type system in bioinformatics field. Modelling the knowledge re-
lated to that scenario according to the DPS2E ontology, the
decision-making component of the architecture, implemented
by means of a set of production rules and an inference engine,
is able to produce a scientific workflow, as a combination of
the instances (facts) contained into the knowledge base, or reus-
ing some pieces of sub-workflows previously developed. The
resulting workflow can, eventually, be run on the most
recent WFMS, like Taverna, whenever the adopted tools are
available.
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