Aligning EIIF’s models to foundational ontologies.
Conceptual models available today are generally built bottom-up by analyzing domain specific notions. The conceptualization process consists in introducing classes, properties, individuals, as well as axioms such as class inclusion, domain/range/cardinality restrictions on properties, and so on. From a formal standpoint, analysts use a variety of tools whose logical expressiveness ranges from simple taxonomic structures to rich description logics. UML (Class Diagrams) is commonly used as conceptual modelling language due to the wide acceptance within software developers, the high degree of standardization, and the availability of tools. In contrast with the high standardization of conceptual modelling in its formal aspects, there are not widely accepted ontological standards to be readily used as a basis for analyzing common, cross domain notions. Also, there’s a general tendency at capturing commonsense concepts as they appear in natural languages and to represent them with minimal analytic effort. Since natural language semantics is fuzzy, and varies among cultures, this situation leads to a great amount of heterogeneity in domain specific ontologies when they are developed by independent and culturally different organizations. To reduce such heterogeneity, thus relieving the effort of integrating information systems, a viable practice could be that of adopting foundational ontologies, i.e. conceptual models of common, cross-domain notions such as spatial-temporal ones. However, at the time being, this practice is not very diffuse, and one of the reasons is the lack of a well assessed reference foundational ontologies. In fact, the process of standardizing a set of basic and commonly accepted ontological distinctions is very far from trivial. Nevertheless, a number of proposals are available today
 that can be used to guide the development of domain models basing on ontological foundations rather than linguistic intuitions. Moreover, existing domain models can be revised and enhanced by aligning their concepts to ontological categories coming form some selected foundational layer, with the aim of clarifying ontological commitments and better structuring hierarchies and relationships. 
What follows shows the results of aligning the current draft version of W3 Coordination model with respect to DOLCE ontology
. DOLCE (Descriptive Ontology for Linguistic and Cognitive Engineering) is based on a fundamental distinction between events (called perdurants) which have temporal parts, objects (called endurants) which have spatial parts, and abstract things without spatial-temporal qualities. These distinctions are inspired to philosophical literature and are generally accepted within ontology standardization initiatives. Also, DOLCE introduces qualities as concepts that inhere to entities in that they exist as long as their host entities exist, and regions as spatial, temporal, and conceptual dimensions. For the sake of simplicity, we’ve adopted a reduced version of the DOLCE core called DOLCE-Lite (Fig. 1), but we’ve included some notion of an additional module called DnS (Descriptions and Situations
). In particular, concepts related to social processes, such as “Social Role”, are very important for modelling the domain of emergency management, but many aspects of these notions are currently under investigation by the scientific community. What follows is a summary of what resulted by framing W3 concepts under DOLCE conceptualization. The results (Fig. 2) show that most of the concepts where smoothly positioned under DOLCE categories, but some concept is not clearly placed and requires further analysis.
Service

Service, in a concrete sense, can be seen as a Process, i.e. a perdurant (event) whose temporal parts may have different qualities (e.g. agreement, delivery, and conclusion). By looking at the attributes of the W3 class, however, it seems that the concept aims at modelling abstract and informative qualities such as Title and Description. To represent both informative properties and spatial-temporal ones under DOLCE’s conceptualization, Service might be split in two different classes: “ServiceDescription” (InformationObject) and “ServiceProcess” representing the concrete processes of service’s execution. 
Capability

Capability is used in W3 for representing the kind of actions Persons and Organization should be able to perform. This should be represented in DOLCE by an AbstractQuality (qualities inherent in non-physical endurants) whose value should range over a suitable abstract region, to be introduced. According to DOLCE, however, this would limit the ascription of (instances of) this class to non-physical endurants.
Organization

Organizations can be collocated under the DOLCE’s notion of Collective (collections with only agents as members).
Emergency

In terms of DOLCE, Emergency can be seen as a stative perdurant. The presence of the attribute “phase” confirms that the concept is intended to capture a temporal notion. However, like in the case of Service, other attributes (e.g. “type”) seem to be related to the description of classes of emergencies situations.
Person

Person can be straightforwardly collocated under DOLCE’s AgentivePhysicalEntity.
locationInformation, contactInformation

Classes related to encoding and exchanging information can be famed under DOLCE\DnS InformationObject, socially constructed objects which play the role of “expressions” in communication processes.
Resource
It is not immediately clear what Resource could be in terms of DOLCE categories. The class looks like the union of three other classes Equipment, People, and Fund. Intuitively, Resource stands for any concrete thing that can be instrumental to the process of delivering a Service. It is questionable, however, whether a specific class is really needed here.
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Figura 2
� A partial list is available at: http://en.wikipedia.org/wiki/Upper_ontology_(computer_science)#Available_ontologies


� DOLCE


� http://www.loa-cnr.it/Papers/D07_v21a.pdf





