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MetaMatrix Automated Semantic Matching
Semantic Interoperability: Automatically Resolving Vocabularies

The Federal Government will benefit by adopting an automated approach to semantic mapping of disparate schemas and vocabularies. TWPDES*, a discrete information exchange packet, has over 1,000 core entities. The NIEM** Universal schema, one of many within NIEM, has over 100,000 core entities. No team of human beings will ever be able to map tens of thousands of entities across hundreds of data sources. Even programs that only deal with a dozen data sources yield hundreds of thousands of potential mappings. This mapping effort alone has stopped many interoperability programs dead in their tracks (see first page of this whitepaper for examples)
MatchIT, a component of the MetaMatrix Semantic Data Services product, provides automated semantic mapping technology to aid domain experts in more quickly reconciling the semantics across a dispersed information environment. MatchIT, an extensible ontology-driven tool using RDF and OWL, implements a variety of sophisticated algorithms for determining semantic equivalence. It leverages the Semantic Data Services defined within the MetaMatrix designer to aid in more rapid deployment of a mediation solution by automatically exposing potential semantic matches.

Semantic Data Services leverage domain vocabularies and technology standards to provide secure real-time access to existing data sources. Providing the context for sharing information based on program needs, Semantic Data Services also support the dispersed data ownership requirement that generally exists for these programs.

Semantic Data Services are:

1. Data objects with domain-specific semantics (vocabularies) 

2. Provide access to legacy information systems

3. Accessible via SQL, XQuery, or SOAP requests

4. Through JDBC, ODBC, SOAP or JMS interfaces

5. Defined as: relational schemas, xml documents, or W3C compliant web services

6. Discoverable via UDDI registries as WSDL or,

7. Discoverable via standard ANSI 92 SQL

MatchIT discovers similarities between elements of heterogeneous structured data sources, with departmental specific vocabularies. MatchIT also supports matching elements of data sources to target schemas, such as TWPDES or any other GJXDM, NIEM, C2IEDM, HL7 or other schema. The key steps in running the MatchIT process:

1. Identification of formal vocabularies for each of the Semantic Data Services captured  

2. Selection of the Services to be matched. 

3. Running the "Matching" wizard and selection from a variety of algorithms

4. The results of this wizard are the "match results".

Examples of potential matches that can be automatically discovered with MatchIT are:

· "PersonSexCode" matched with "GenderId" and "GenderDescription" based on the semantic equivalence of the words “Sex” and “Gender”.

· "DayOfMonth" will also match to "Calendar_Date" based on obvious semantic relationships between the words used within these data element names.
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Figure 1.  Semantic similarities are revealed across data sources using the semantic relationships stored within a pre-populated Semantic Knowledge Base. The pre-populated Semantic Knowledge Base is an extensible platform that can contain ontologies, lexicons, and data dictionaries. Out-of-the-box the Semantic Knowledge Base provides a combined Dictionary and Thesaurus of the English Language. 









































































































*TWPDES, the Terrorist Watchlist Person Data Exchange Standard, was produced by the ICMWG (Intelligence Community Metadata Working Group) and is currently in the form of a GJXDM-compliant XML Schema.
**NIEM, the National Information Exchange Model, is a data exchange standard based on GJXDM developed by DHS and DOJ.
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