Notes from the Breakout Session on Ontology Design Pattern (ODP) Session at the SOCoP Workshop Dec. 2, 2011
Partial List of Attendees: Gary Berg-Cross, Mike Dean , Amy 
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Lewis Leinenweber, E. Lynn Usery, Nancy Wiegand, James Wilson.
Background

This ”roundtable discussion” followed the general session in which Lynn Usery discussed complex geomorphic features/landforms like Meteor Crater with its Attributes and Relationships – see slides at:
http://ontolog.cim3.net/file/work/SOCoP/Workshops/SOCoP-workshop_20111202/usery-socop-workshop-2011.pptx
This afternoon discussion picked up on some of these ideas.  Gary Berg-Cross described some of the basic ODP ideas from the literature. Ontology Design Patterns (ODPs) are a class of building block models described by Gangemi et al (2004).  These were initially based on the idea that some parts of general entities are reoccurring patterns and can be reused.  These pattern can be defined and grounded in foundational ontologies but are meaningfully interrelated with some concepts from specific domains for particular uses. 
In this way ODPs bring together foundational models and “lighter” models in a usable fashion. ODPs can be used to capture abstract ideas such as the relationship between abstract descriptions and situations instantiated by data such as Lynn had presented on Meteor Crater.  Lynn noted that while there are simple models of such features as a crater. What is different today is that we are doing more than defining these with a list of properties.  We are placing a more abstract design pattern in a context that helps understand and represent these.  We might be able to use a pattern auto-identify a “crater” and similar things based on sensor-based observations of attributes and relations. 

This require a ontology that is:

· knowledgeable about geographic features as they exist in the world, not just their cartographic representations.

· reflects an accumulation of process knowledge about how these features interact, and how they change with time and is 

· capable of responding to a range of different queries as might be posed by users seeking geographic information.

It was suggested in passing that we could also build on this work by developing a pattern for a geo-feature as anything that occurs/is at a location. This seems like an initial definition to a general pattern but there was no follow up to this idea.
Uses for Ontology and what Ontologies are worth building?
Once these basics had been covered there was a more general discussion of what ontologies are good for?  What can they be used for? Are they like data models?
Gary thought that they should be thought of more as conceptual data models than logical ones.  He also provided several ideas with improved search and interoperability being the big ones and design pattern ontologies play a role here. Crater might be an example of what is called a Content Ontology Design Patterns (CP) or a small ontology that mediates between use cases (problem types) and design solutions. They are used as modeling components: ideally, an ontology results from a composition of CPs, with appropriate dependencies between them, plus the necessary design expansion based on specific needs. In addition the literature cite ontology’s value to :

· provide a classification of geospatial entities

· • annotate data to enable summarization and comparison across databases

·  provide for semantic data integration

· • drive NLP systems

· simplify the engineering of complex software systems and

· • provide a formal specification of knowledge in a domain

Joe and Amy mentioned there work on spatial thinking and geoOntologies. An issue for them is what ontologies are worth building.  One may create many ontologies starting top down, but it is hard to say that they are useful.  What is the methodology to validate an ontology as useful?

Some thought that the more bottom up way that Lynn was going about it was the right thing to do.

Web Site and Modular Construction
Mike Dean showed the main ODP page and examples of CPs available there http://ontologydesignpatterns.org/wiki/Ontology_Design_Patterns_._org_%28ODP%29
Mike noted that he likes small (two to ten classes) , formal ontologies to answer particular questions. Small, autonomous components are characteristic of ODPs so they are worth considering. Regardless of the particular way a CP has been created, it is a small, autonomous ontology which facilitates easy use by subsequent ontology designers. 

We looked at the 2 entity CP for Region which we assumed was one construct used in  geospatial reasoning. The model was at:  http://ontologydesignpatterns.org/wiki/Submissions:Region and it seemed too simple to some as shown in the Figure below:
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However this comes out of the very idea of Region in DOLCE and not a geoRegion (a sub-type of PhysicalRegion) where we would expect to have concepts to help us with proximity and density.

The Region Content OP locally defines the following ontology elements: 



hasRegion (owl:ObjectProperty) A relation between entities and regions, e.g. 'the number of wheels of that truck is 12'. 



hasRegion page


isRegionFor (owl:ObjectProperty) A relation between entities and regions, e.g. 'the color of my car is red'. 



isRegionFor page


hasRegionDataValue (owl:DatatypeProperty) A datatype property that encodes values for a Region, e.g. a float for the Region Height. 



hasRegionDataValue page


Region (owl:Class) Any region in a dimensional space (a dimensional space is a maximal Region), which can be used as a value for a quality of an Entity . For example, TimeInterval, SpaceRegion, PhysicalAttribute, Amount, SocialAttribute are all subclasses of Region. 

We also looked at the ClimaticZone Content OP defining a ClimaticZone (owl:Class)  was one that the group looked at.  It used  an AquaticResource ontology element: 



AquaticResource (owl:Class) A fishery resource (a collection of actual aquatic organisms) that can include aquatic organisms from different AquaticSpecies, and is localized in some WaterArea. 

The AquaticResource concept had many more elements:


AquaticResourceObservation (owl:Class) An observation of a resource characterised by different parameters.  See AquaticResourceObservation page


hasResource (owl:ObjectProperty)  seehasResource page


hasClimaticZone (owl:ObjectProperty) see hasClimaticZone page


isClimaticZoneOf (owl:ObjectProperty) See isClimaticZoneOf page


isResourceOf (owl:ObjectProperty)  See isResourceOf page


hasReferenceYear (owl:DatatypeProperty)  See hasReferenceYear page
Combing Ontologies

George thought that combining ontologies is a real challenge and worried about ontology silos.  He used the example of a mangrove swamp to illustrate how ontologies from a variety of domains might be involved in an environmental scenario encountered by a USGS ontology:

           topography/bathymetry
           hydrology
           botany taxonomy
           ecology
           sedimentation and erosion
           oil spill
           storm surges

George would like to know more about how this is done.

Does one root them in a supra-ontology, map across them using common terms, etc. ?
Since environmental issues entail a host of different domains (as illustrated above by a mangrove swamp) he suggested using the environmental extension to explore how to combine ontologies.  

Gary noted that there are examples of steps in this direction of cross domain development and ontological engineering may have some suggested best practices to apply.
Route as a Design Pattern

Gary Berg-Cross suggested that the idea of a route would be worth considering as a design pattern.  Routes are geoObjects but also involved in plans of cognitive agents and in applications.  MapQuest, for example provides a scalable map and route from downtown Washington, DC 20002 to The US Geological Survey (USGS), 12201 Sunrise Valley Dr, Reston, VA where the workshop was held.  It seemed to Gary that there are several types of Routes –physical ones and geometrical one and maybe social maps that mix these. A Physical route is PhysicalObject (not abstract or social thing) but can be discussed in terms of Path which may be geometrically simplified into straight lines, as many subway routes are. This makes such route maps different from the physical route. Maps serve an intermediate role here to communicate the route in some context that should make sense to the “user”.
The path of a route may be also described by and detailed by directions which might use north-south geo-references or social convention/egocentric-activity oriented ideas like drive this way for 2 miles.
Amy has given some thought to the idea of map cognition and routes.  Purpose and intention is an important ingredient to understanding these. There are different cognitive elements involved when people think they are in a general space environment., a more local or egocentric environment or a thematic map environment. Maps generally strive for more of an allocentric view than an egocentric one.

An open question remains “what is the use of a Route ontology?”  We would need a use case to proceed efficiently rather than trying to model everything.
Future Conference Call with Aldo Gangemi
Towards the end of the session Aldo called in to apoli=goze for not being able to make the session.  He was interested in continuing the dialog and offered to participate in a future conference call.  Gary will try to arrange this at a future time that is as convenient for everyone as can be arranged Since participants  are on both coasts and Aldo  is in Italy we might  start with a target of 6 pm his time, noon EST and 9 am Pacific  time as a happy compromise for a call. 
Suggestions for Further Discussion

George Planansky suggested adopting two of the ontologies discussed as use-case projects & sandboxes for further discussion:

1. Dalia & Lynn's topography/hydrology environmental extension

2. Amy's cognitive geospatial

The environmental extension was described earlier  and George provided the following rationale for Cognitive geospatial work:

Cognitive geospatial is inherently interesting and consequential and could providea  foundational bridging ontology, central to both the geospatial and cognitive
realms.  For this reason alone the endeavor could be consequential, but also
because our discussion involved questions of validation and more
generally, to his mind, open standards for open ontology aggregations.
