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Motivation

▪ Semantic heterogeneity

▪ Environmental timeseries 

▪ Re-usability

▪ E-scientists



Assumptions - What is a dataset?

▪ A collection of observations

▪ with arbitrary:

▪ format/syntax

▪ vocabulary



A specific problem: DSSAT to APSIM



Abstract architectural design



Workflow

The user: 

▪ Drafts template

▪ One template per syntax

▪ Annotates observables with terms from an ontology

▪ Defines the corresponding units of measurement

▪ Metadata file is bound to a template

The reasoner:

▪ Parses metadata files

▪ Creates dataset axioms

▪ Infers compatibility



APSIM example: Input template



APSIM example: Metadata file (Observables)



APSIM example: Metadata file (UOMs)



Reasoner - Axioms and compatibility

Dataset A

ontology:observable1 and

ontology:observable2 and

ontology:observable3

▪ A is equal to B,

▪ A is a superset of B,

▪ A is not compatible to B

Dataset

ontology:observable1 

and

ontology:observable2 

and

...

ontology:observableN 

Dataset B

ontology:observable1 and

ontology:observable2 and

ontology:observable3

Dataset B

ontology:observable1 and

ontology:observable2 and

ontology:observable3

Dataset A

ontology:observable1 and

ontology:observable2 and

ontology:observable3 and

...

ontology:observableN

Dataset B

ontology:observable4 and

ontology:observable5 and

ontology:observable6

Dataset A

ontology:observable1 and

ontology:observable2 and

ontology:observable3



Implementation

▪ EDAM (pip install edam)

▪ Owlready2

▪ Reasoner

▪ Pint

▪ Units of measurement transformation



Demonstration



Reasoner in action - DSSAT and APSIM



Demonstration



Demo



Findings

▪ Integrating semantic heterogeneous timeseries is a 
manual and custom process

▪ Related modelling solutions use different vocabularies

▪ Declarative approaches can address semantic 
heterogeneity

▪ In EDAM, we took first steps towards:

▪ Compatibility inference,

▪ Unit transformation,

▪ Automatic transformation



Thank you!


