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Abstract. This demo presents the Ontology for Simulation, Modelling, and Op-

timization (OSMO), i.e., a semantic asset that can be employed to formally rep-

resent simulation workflows in computational molecular engineering. It dis-

cusses technical aspects of the ontology and its OWL DL implementation as well 

as two related diagram notations for workflows: Reduced workflow graphs, i.e., 

MODA notation, and extended workflow graphs where MODA elements are con-

nected to nodes that represent logical resources. 
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1 Demo: Ontology for Simulation, Modelling, and Optimization 

Where databases and platforms using different data structures and file formats interop-

erate, or where data from various sources are combined, agreement on semantics be-

comes a necessity. By an ontology, rules are formulated for entities (i.e., objects) and 

relations (i.e., properties of objects), which can guide the data ingest into databases and 

extend the possibilities of data extraction and evaluation by automated logical reason-

ing. 

For data technology in computational molecular engineering, the characterization of 

workflows is relevant in two major ways. First, workflows are designed and communi-

cated to simulation environments where materials models are evaluated to generate data 

by simulation. Second, in order to integrate data obtained in different ways (e.g., from 

simulation and experiment, or from simulations with different models or solvers), sim-

ulation results need to be stored together with metadata that describe their provenance, 

i.e., the process by which they have been produced. Hence, simulation workflows need 

to be described in a machine-readable way. There are a great variety of environments 

and languages for workflows (e.g., file formats and graph languages). Many of these, 

including AiiDA [1], MODA [2], Salome/YACS [3], and the TaLPas workflow and 
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performance modelling environment [4], are applicable to simulation workflows in ma-

terials modelling. 

OSMO [5] is compatible with RoMM [6], and it is directly based on MODA; by 

providing a common semantic basis for workflows that were designed with different 

tools, OSMO can be employed to consistently integrate data provenance descriptions 

for materials modelling data from diverse sources [5]. The demonstration at 

DACOMSIN will illustrate how OSMO may be used in practice to provide a common 

framework for previously non-interoperable workflow environments. 
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