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IOPE: Interactive Ontology Population and Enrichment Guided by Ontological Constraints

In this paper, we focus on the construction of specialized ontologies that capture skills of experienced experts in a particular domain with the goal of sharing them with a larger community of trainees or less experienced experts in the domain. Our main contribution is the automatic construction of a Graphical User Interface (GUI) named IOPE built from the ontological constraints of an input ontology, as the support for the controlled update process of the considered ontology. The resulting GUI functions as a guidance for the experts with no knowledge of OWL/RDFS, which enables them to easily explore and update their ontologies. We illustrate the functionality of IOPE on an ontology for simulation-based medical workshops called OntoSAMSEI.

INTRODUCTION

Ontologies are the backbone of many information systems that require access to structured knowledge. By their very nature, realworld ontologies are dynamic artifacts that evolve both in their structure (the data model) and their content (instances). Keeping them up-to-date is a critical operation for most applications which rely on semantic Web technologies. Ontology updates encompass both enrichment and population. Ontology updates are often performed manually, as the non-documented knowledge of the domain expert is required to be taken into consideration. However, this manual updates put burden on the experts and render the whole ontological ecosystem inefficient. In this paper, we advocate for an alternative and more effective approach, and propose to handle updates automatically through a few interactions with the expert, using a Graphical User Interface (GUI).

The challenges associated to interaction-based automatic updates are two-fold: (𝑖) While ontologies are typically represented in the form of graphs, it is inherently difficult and counter-intuitive to provide a graphical graph-based representation of ontologies for the consumption of experts. While there exist several methods to visualize a graph structure [START_REF] Fang | C-Explorer: Browsing communities in large graphs[END_REF][START_REF] Henry | Nodetrix: a hybrid visualization of social networks[END_REF], the outcome is often hard to digest by domain experts. (𝑖𝑖) It is unclear how experts should perform ontology updates through the interactions, without the prior knowledge of the formal syntax and the semantics of ontology languages.

INPUT

RDF Data Ontological Constraints

Updated RDF Data Updated Ontological Constraints In this paper, we demonstrate IOPE (Interactive Ontology Population and Enrichment), a framework for the automatic construction of a GUI using prefilled Web forms. We leverage Web forms as a natural interaction means to tackle the challenge of counterintuitive ontology representations. IOPE generates the Web forms from ontological constraints, which support the controlled update process of a given ontology, and prefills the generated forms. While IOPE is generic and can be applied to ontologies from a variety of domains, we employ an ontology called OntoSAMSEI [START_REF] Baghernezhad-Tabasi | OntoSAMSEI: Interactive ontology engineering for supporting simulation-based training in medicine[END_REF] for demonstration purposes, whose content helps the domain experts design teaching units for learning skills in simulation-based Medicine. OntoSAMSEI's IOPE GUI is accessible via the following link: http://iope.tabasi.info (in French).

INTERACTIVE ONTOLOGY UPDATE

Our approach consists of transposing the RDF data and the ontological constraints of a given domain ontology into a GUI named IOPE GUI. It functions as a guidance for domain experts to easily explore the ontology and update it through interactive graphical widgets. The input entered by domain experts through the IOPE 
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SimulaDon training session of Port-a-cath placement

Equipment and supplies: (*)

Other :

Provide the label(s) (separated by a comma).

Fenestrated disposal drape

Select exis@ng item(s) or enter new item(s):
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Disposable drape

Simulator-type resources: (*)

Venous-access chest simulator manikin (*) Other :

Provide the label(s) (separated by a comma).

Warning! To save the informa/on entered on this page, you must click on "Save". 

Save

IOPE:label

Enter the new item(s) (separated by a comma).

IOPE:placeholder

Mapping rule

Figure 2: An instance of a pre-filled Web page generated by applying the mapping rules to ontological constraints, and the transformation of interactions with the binding rules.

GUI is transformed into RDF triples that must be verified by an ontology engineer before being added effectively in the domain ontology. Figure 1 is an overview of our interactive IOPE system. In the following, we describe the components of IOPE workflow.

Input: A domain ontology is the input for GUI construction. The ontological constraints of the input ontology have been automatically saturated by a reasoning algorithm, detailed in [START_REF] Baghernezhad-Tabasi | IOPE: Interactive ontology population and enrichment guided by ontological constraints[END_REF].

IOPE GUI:

The GUI consists of automatically generated pre-filled Web pages which represent domain ontological constraints. We specify a set of 16 mapping rules to generate pre-filled Web pages [START_REF] Baghernezhad-Tabasi | IOPE: Interactive ontology population and enrichment guided by ontological constraints[END_REF]. The domain expert is guided using the generated pages, where she interacts with the GUI to explore and update the ontology through interactive graphical widgets. Those interactions must be bound to RDF data corresponding to new instances or new constraints submitted for populating or enriching the domain ontology. We specify a set of 9 binding rules to generate RDF graphs from user entries [START_REF] Baghernezhad-Tabasi | IOPE: Interactive ontology population and enrichment guided by ontological constraints[END_REF]. The resulting RDF graphs should be verified by an ontology engineer before adding to the domain ontology.

Output: The output is the updated RDF data and the updated ontological constraints.

Figure 2-right illustrates one of the resulting pre-filled Web pages generated by applying the mapping rules to OntoSAMSEI's ontological constraints, to represent information about the workshop required resources, e.g., equipment and supplies, and simulator-type resources. At the top-left of the figure, an ontological constraint is mentioned in Turtle format 1 , conveying that at least one equipment of type "protective supply" is mandatory for this workshop. Obviously, the Turtle format is difficult to be comprehended by users without OWL/RDFS knowledge. The graph-based result of a mapping rule applied on the constraint is shown in the middle-left part of the figure, whose HTML implementation is highlighted with a red-border square on the right side. The user interactions with the pre-filled Web page are highlighted in blue, where the educator selects a sub-class Disposable Drape from the Protective Supplies hierarchy, and picks the instance Simple disposable drape from the provided list of instances. The interactions are transformed into RDF graphs using the binding rule shown in the bottom-left part of the figure. This transformation results in two RDF triples which declare relations between an instance of the workshop and the selected instance, and between the selected instance and its class.
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 1 Figure 1: Overview of IOPE workflow
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