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•  Fully automatic publication of legacy relational databases to the Semantic Web 
•  Assuring real-time consistency between the relational and RDF presentation of the data 
•  Making maximal use of existing SQL Infrastructure 

Do existing commercial SQL query engines already subsume all the algorithms needed to support 
effective SPARQL execution on relational data?  
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Current Results  
• Current experiment on 1M triples of the Berlin SPARQL Benchmark  
•  Using Microsoft SQL Server, we currently determine that Ultrawrap 
is faster than other approaches 
•  SQL Server does not compile out self joins 
Future Work 
•  Run with other RDBMS 
•  Scale to 1 Billion triples 
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Step 2: Virtual Triple Store 
CREATE VIEW TripleView(s,p,o) AS 

SELECT “Product” +Product.id as 
s, “rdf:type” as p “Product” as 
o FROM Product 

UNION

SELECT “Product” +Product.id as 
s, “label” as p “ABC” as o FROM 
Product

UNION

SELECT …

UNION …


SELECT t1.s as product, 

t1.o as label,

FROM tripleview t1, t2, t3 

WHERE t1.s = t2.s AND t1.p 
= 'label’ 

AND t2.p = ‘propNum1’ AND 
t2.o = 1 

AND t1.s = t3.s AND t3.p = 
‘propNum2’ 

AND t3.o = 2


SELECT ?product ?label

WHERE { 

  ?product label ?label. 

  ?product propNum1 1. 

  ?product propNum2 2.}


TripleView(1, label, ABC) :- Product(1,ABC, _, _)

TripleView(1, propNum1, 1) :- Product(1,_, 1, _)

TripleView(1, propNum1, 2) :- Product(1,_, _, 2)


SQL Query on the TripleView 
Query(X, Y):-TripleView(X, label, Y),

TripleView(X, propNum1, 1), 

TripleView(X, propNum2, 2)


SQL Query on the Relational Data 
SELECT id, label FROM product 

WHERE propNum1 = 1 and propNum2 = 2

Query(X, Y) :- Product(X, Y, 1, 2)


Evaluate SQL Query on the TripleView 
Query(X,Y):-Product(X,Y,1,_),Product(X,Y,_, 2)

Query(X,Y):- Product(X, Y, 1, 2)


Step 3: Naïve SPARQL2SQL Step 4: SQL Optimizer is the Rewriter 
Create a Putative Ontology, which is a 
syntactic transformation from a relational 
database schema to an ontology 

Step 1: Create PO 


