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Ontology Mapping
Ontologies have been increasingly leveraged to describe the terminology and structure 
of the information sources.  They act as a terminological basis for information 
exchange.  Gartner Group forecasts that “By 2010, ontologies … will be the basis for 
80 percent of application integration projects” [2].  Mapping among heterogeneous 
ontological standards is therefore essential for application and service integration. 
Ontology mapping is now mainly performed manually, which is a time-consuming 
and laborious process.  Automated or semi-automated approaches based on linguistic 
similarity and ontology structures can significantly enhance the mapping process.

Introduction
With the proliferation of computers and Internet technologies, the exchange of 
information is intrinsically free and instantaneous.  However, in order to support 
meaningful exchange of information and to bring the applications together to solve 
complex engineering and business problems, software applications must be able to 
convey and understand the semantics among each other.  Interoperability allows two 
or more distributed information sources to exchange information and re-use the 
information for further purposes, and, therefore, adds value to each individual source.  
As reported by the National Institute of Standards and Technology (NIST), the lack of 
information and service interoperability poses significant economic costs to both the 
manufacturing and construction industries [1].  This project addresses the issue of 
information interoperability and service integration in the facility engineering and 
management applications.
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Semantic Similarity Discovery
Advanced text mining and statistical analysis techniques are employed to discover the 
knowledge of semantic similarity among concepts.  Three similarity analysis 
measures are used:

• Cosine Similarity Measure

• Jaccard Similarity Coefficient
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Service Integration
For any large scale, complex development project, information and applications are 
often loosely distributed among project participants and business partners.  As 
Internet becomes ubiquitous and instantaneously accessible, the web services model 
allows the integration, sharing and re-use of services over the network.
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Approved audible devices shall be connected to every automatic sprinkler system. 
Such sprinkler water flow alarm devices shall be activated by water flow equivalent 
to the flow of a single sprinkler of the smallest orifice size installed in the system. 
Alarm devices shall be provided on the exterior of the building in an approved 
location. Where a fire alarm system is installed, actuation of the automatic sprinkler 
system shall actuate the building fire alarm system.
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• Market Basket Model
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is the frequency column vector of concept i
N10 is the number of sections that match concept 

i but not concept j
N11 is the number of sections that match both 

concepts i and j
N00 is the number of sections that do not match 

neither concept i nor concept j
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0.4276150.119548IfcSlabconcrete
0.0299390.568832IfcWallTypegypsum board
0.0180240.883194IfcAlarmTypespeakers
0.3703130.802344IfcSlabroof decking
0.9988080.998808IfcSwitchingDeviceTypesound and signal devices
0.9928490.992849IfcCurtainWallcurtain walls
Sim(j, i)Sim(i, j)IfcXML concept jOmniClass concept i
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