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OASIS Ontologies 
The aim of OASIS 

• OASIS aims at an open and innovative reference 
architecture, based upon ontologies and semantic 
services,  

 

• that will allow plug and play and cost-effective 
interconnection of existing and new services in all 
domains required for the independent and 
autonomous living of the elderly and their Quality of 
Life enhancement.  

 

• Both the open reference architecture and the related 
tools to be made available as open source. 



OASIS Ontologies 

Scenarios 
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Ontologies play a central role for OASIS 



OASIS Ontologies 

The Ontological Level 

 defining the distinct kinds of entities that need to be distinguished 

 identifying their necessary properties 

 formalising those properties 

 

 

 

 a sounder, more robust modelling of the world 

 to support more sophisticated services  
with greater reliability and flexibility 
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OASIS Ontologies 

Overview 

 How do you build good ontologies? 

 Challenges for using ontologies 

 The OASIS perspective 

 The Common Ontological Framework 

 Hyper-Ontology 

 Modularity and Re-use 

 Connecting Content 

 What have we learned? What‟s next? 
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OASIS Ontologies 

Building an Ontology 

 

 defining classes in the ontology 

 arranging the classes in a taxonomic (class-subclass) hierarchy 

 defining slots and allowed values for those slots 

 filling in the values of slots with instances 
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OASIS Ontologies 

Typical Problems 

• contextualisation knowledge not 

available in representation 

– modelling decisions become mutually 

inconsistent  

– meaning difficult to communicate 
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Example: “parking” 
need for  

axiomatisation 



OASIS Ontologies 

More Typical Problems 

• necessary connections between 

categories easily missed 

• requires axiomatisation 

– to capture connections 

– to help find where connections are missing 

– to reason about accessibility 
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OASIS Ontologies 

Issue 

• constructing joint services using this kind of 

information places all the work in the hard-

coding of the connections between services 

• the ontology does very little work 

• ontology under-complex … 

• … and so connection over-complex 



OASIS Ontologies 

Scenarios 
• does the bus route have an endpoint? 

• a start point? 

• does the bus have a door? 

• does it open? 

• how does it open? 

• is it accessible to a wheelchair? 

• a walker? 

• to someone with restricted vision? 

• ... 

• health 

• security 

• safety 

• reliability 

• maintainability 
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OASIS Ontologies Assumption of ‘one world’ 

Premise:  

if an ontology is well-worked out then it will be 

         compatible with Ontologies in general 

Community 1 
Community 2 

Community 3 

shared super-ontology 
(the OWL approach) 



OASIS Ontologies Actual Situation 

Distinct requirements and purposes justify 

different modelling decisions 

Community 1 Community 2 

Community 3 

shared chaos 



OASIS Ontologies 

Major Scientific and Practical Goal 

• Many projects, many products, many information providers 

now constructing ontologies 

• BUT:  

– proliferation of unrelated designs,  

– impoverished or application-specific semantics,  

– „roll your own‟ ignoring previous attempts 

– lack of interoperability 
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      ... which was precisely what 

ontologies were meant to provide! 



OASIS Ontologies 

Consequences 

• Component sub-ontologies are developed again and 
again (and again and again) 

• Each community of practice defines them slightly 
differently (or not, it is difficult to tell) 

• Each standardisation group has little time to look at 
parallel activities and must reflect the demands of its 
own community before considering others 

• Lack of foundation is leading to a proliferation of 
„standardisation‟ efforts 
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OASIS Ontologies 

Different Communities have Different 

Organisations of the World 

OASIS ontologies 

lake 

geographical region 

Alternate theories /  

ontologies 
obstacle  

recreational area 

source of pure water 

link in transport network 
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• GIS 

• financial systems 

• home automation systems 

• devices 

• ... 



OASIS Ontologies 

For scaleable ontological solutions… 

it is necessary to design ontologies according to 

sound principles of ontological engineering and to 

achieve a far greater degree of modularity and re-

use in ontology design than has usual (and possible) 

hitherto 
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OASIS Ontologies 

A way forward:  
‘Weak’ and ‘strong’ heterogeneity 

• Weak heterogeneity is the situation where distinct 

components (modules, ontologies) each provide 

aspects of a single „world view‟ –and so combine 

relatively easily 

• Strong heterogeneity is the situation where distinct 

components (modules, ontologies) may each 

describe a quite distinct „world view‟ – combination 

here can only be managed semantically 
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OASIS Ontologies 

We see modularity as a crucial issue 

One of the OASIS use cases:  

independent travel support 

 

what sources of information need 

to be combined here? 
• health 

• state of traffic  

• environment 

• tourism information 

• travel schedules 

• on-route POI / PO-necessity 
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OASIS Ontologies 

Multiple  

Perspectives 

We see heterogeneity as a crucial issue 
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OASIS Ontologies 

OASIS Advance beyond  

State of the Art 

• Traditional uses of ontology generally require 

the alignment of domain ontologies against 

some high-level model defined in advance.  
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OASIS Ontologies 

OASIS Advance beyond  

State of the Art 

• The OASIS approach sees this as only one of several 

solutions:  

– an OASIS-compliant ontology may be aligned in the OASIS 

hyper-ontological framework as common practice suggests.  

– A further, more flexible solution is for the domain ontology 

to be related to the OASIS hyper-ontological framework by 

just those inter-ontology mappings necessary for inter-

operability. 
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OASIS Ontologies 

Mapping 

between 

modules 
problem area 

time 

points of interest 

directions 

road conditions 

health status 
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OASIS Ontologies 

Mapping 

between 

modules 
problem area 

time 

points of interest 

directions 

road conditions 

health status 

Hyperontology 
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OASIS Ontologies 

A hyper-ontology example 
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GeoServers  

Gazetteers  

Spatial  

Reasoners  

Path  

Planners  

Route  

Planners  
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GeoServers  

Gazetteers  

Spatial  

Reasoners  

Path  

Planners  

Route  

Planners  

Transport  

Assistance  

A hyper-ontology example 



OASIS Ontologies 

The OASIS Common Ontological Framework 

• factor complexity out of domain ontologies and  
into OASIS foundational ontologies, 

• formally structure ontology specifications for maximising 
their practical applicability, evaluation, ease of versioning, 
and re-use, 

• support seamless integration across heterogeneous 
specifications  

• provide guidelines and methodology 
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OASIS Ontologies 

Common Ontology Framework 

Hyper-Ontology 

OASIS Ontology Repository 

Applications 

Architecture 

CCM 

Interfaces 

• versioning 

• meta-data registry 

• concept-concept connections 

• theory-theory connections 

• module-module connections 
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OASIS Ontologies 

Practical Development 

• construction of  repositories for ontology 

modules based on emerging standard 

technologies (e.g., BioPortal, Protégé): 

– e.g. Ontology Repository for Assistive Technologies 

        http://orate.iti.gr/ 

• definition of formal relations between: 
• concepts 

• axioms 

• provision of development methodology  

and support tools 
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• theories 

• modules 



COF 
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OASIS Ontologies 

What have we learned? 

• Three levels of lasting impact on ontology-based 
semantic technologies 

 
– Open Ontology Repositories plus Automated and Semi-

automated Content Matching Tools provide a solid basis for 
service integration and service construction 

– Conformance to some overarching world view slows re-use 
and development: Heterogeneity is the way to go 

– Heterogeneity is required all the way: different 
applications/services require different capabilities 
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OASIS Ontologies 

Where next? 

• Heterogeneous Open Ontology Repositories: 
e.g., the international Open Ontology Repository initiative 

•   

• Standards for Specifying and Documenting 
Heterogeneous Ontologies 
e.g.,OntoIOp 

 

• More ambitious case studies and applications 
requiring and benchmarking heterogeneity:  
AAL, GIS, Health 
e.g., Domotics, Cyberphysical systems 
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Hois/Bhatt/Kutz: Modular Ontologies 

for Architectural Design (FOMI, 2009) 
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spec LinearSpace = 

     Class: LinearSpace  

  SubclassOF:  

                      lessThan {Maximum}  

    and greaterThan {Minimum} 

  

     ObjectProperty: lessThan 

       Domain: LinearSpace  

       Range: LinearSpace 

  

     ObjectProperty: greaterThan 

       Domain: LinearSpace  

       Range: LinearSpace 

end 

 

HeTS: Combining Specifications 

involving different Logics 
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HetOWL / HOWL 

CommonLogic 

logic CommonLogic 

 

spec test = 

. (P x) 

. (and (P x) (Q y)) 

. (or (Cat x) (Mat y)) 

. (not (On x y)) 

. (if (P x) (Q x)) 

. (exists (z) (and (Pet x) (Happy z) (Attr x 

z))) 

end 
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Heterogeneous Tool Set: HeTS 



OASIS Ontologies 

Benchmark Heterogeneity Examples  
(Michael Grüninger) 

• time.rdf: http://www.w3.org/2006/time  
linear-time.clif: http://stl.mie.utoronto.ca/colore/time/lp-ordering.clif  
mereology.owl.rdf: http://www.estrellaproject.org/lkif-core/mereology.owl  
mm-mereology.clif: http://stl.mie.utoronto.ca/colore/mereology/mm-mereology.clif  
Process.owl: http://www.ai.sri.com/daml/services/owl-s/1.2/Process.owl 
subactivity.clif: http://www.mel.nist.gov/psl/psl-ontology/part12/subactivity.th.html 

 

• Time Ontologies Example 1:  

 Alice wants to construct a time ontology that is the 
combination of OWL axioms in time.rdf, RIF axioms in 
time.rif, and a CLIF axiom in linear-time.clif. 
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OASIS Ontologies 

Benchmark Heterogeneity Examples  
(Michael Grüninger) 

• Web Service Ontologies Example 1:  

 David wants to know if the combination of Process.owl (from the 
OWL-S ontology) and subactivity.clif (from the PSL Ontology) is a 
nonconservative extension of Process.owl, assuming that the 
composedOf relation is equivalent to the subactivity relation. In other 
words, he wants to know whether he can deduce new statements 
about the composedOf relation with the combined ontology that he 
could not deduce with Process.owl alone.. 
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