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Due to the fact that the majority of the data on the web resides in SQL databases, much of the success of the Semantic Web hinges on 
developing methods for making relational databases accessible to the Semantic Web. Existing approaches comprise wrapper-based 
mapping systems that involve much programming and knowledge of the domain semantics. Since few existing web sites employ 
personnel familiar with knowledge-based systems and their implementation, we consider that it is imperative to offer an easy and 
automatic way to allow SQL databases to be accessible on the Semantic Web. 

[1] Tirmizi, S.H., Sequeda, J.F., and Miranker, D.P. 2008. Translating SQL Applications to the Semantic Web. In Proc of Database and Expert Systems Applications 
[2] Arens, Y., Knoblock, C. A., and Shen, W. 1996. Query reformulation for dynamic information integration. J. Intell. Inf. Syst. 6, 2-3 (Aug. 1996), 99-130. 

Semantic  Web  
Query Engine 

Domain 
Ontology 

Puta/ve 
Ontology 

Matching 
Hypothesis 

Theorem  
Prover 

Data 
Schema 

generate 

Ontology 
Matching 

query 

refine 
translator 

SQL 
Records 

SPARQL  RDF/… 

Putative 
Ontology 

Wrapper Mapping Methods 

Direct Mapping  Ontology Mapping 

Semantic Web SQL 
Databases 

Port 
Seaport 

Airport 

xsd:string 

ex:name 

Domain 
Ontology 
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CREATE TABLE PORT{ 
  PID INT PRIMARY KEY, 
  NAME VARCHAR NOT NULL, 
  TYPE INT FOREIGN REFERENCES 
  PORTTYPE(TID)} 

CREATE TABLE PORTTYPE{ 
  TID INT PRIMARY KEY, 
  NAME VARCHAR NOT NULL} 

CREATE TABLE PORT{ 
  PID INT PRIMARY KEY, 
  NAME VARCHAR NOT NULL, 
  TYPE STRING CHECK IN  
  ('airport', 'seaport')} 
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Direct Mapping [1] 

Direct Mapping means to use the SQL schema to create a putative OWL ontology and use it to represent the data in RDF. This is an 
easy way to get started, but is limited to the amount of domain semantics actually encoded in the SQL schema. Contemporary 
databases derived from model driven architectural process do explicitly encode a domain model in the SQL schema.  Legacy 
databases and ad-hoc development methods typically result in minimal explicit encoding of domain semantic. In either case, direct 
mapping does not solve the problem. We propose a second step that refines the putative ontology by adding more semantics  through 
ontology mapping and database content analysis through machine learning techniques. This way, we shift the relational database-to-
ontology problem to an ontology-to-ontology mapping problem. 
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