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• Web needs semantic information => the semantic 
web proposal.

• Machine readable semantics for data on the web.

• RDF proposed by W3C in 1998 as a metadata 
language for the web.

• Simple data model, extensible vocabulary based on 
URIs.

RDF Basics



• In RDF, the universe to be modeled is a set of 
resources.

•RDF Graph: A set of RDF triples of the form 
(v1,v2,v3) in (U ∪ B) x (U) x  (U ∪ B ∪ L)
(U,B,L: URI references, blanks, literals)

• A graph is ground if  has no blank nodes

• A map is a function µ: UBL -> UBL preserving 
URIs and literals

RDF Basics (cont.)



• RDF is extended with a vocabulary, defined in    
RDFS (RDF Schema).

• Typical words: class, subClassof, property, 
subPropertyOf, type, range, domain ,

• reification : allows making statements about 
statements.

RDF Basics (cont.)



• First formal semantics given for RDF : Gutierrez,  
Hurtado & Mendelzon (PODS 2004).

• Gives a set of rules defining the semantics of RDF 
graphs.

• Defines the closure and the core of  RDF graphs 

= > a normal form.

RDF Basics (cont.)



• Core : the unique minimal graph equivalent to an 
RDF graph G.

• Closure : a maximal set of triples G’ over G, that 
contains G and is equivalent to G.

• Normal form (G) : the core of the closure.

(details in : “Foundations of Semantic Web Databases”, , 
GHM, PODS 2004)

RDF Basics (cont.)



RDF Graph Representation



Updates in  RDF Graphs



Introducing Time Into RDFUpdates in  RDF Graphs



Introducing Time Into RDFUpdates in  RDF Graphs



Temporal  RDF Graph



General Issues



General Issues



General Issues



Definitions



Syntax for (a,b,c)[4,5]



Syntax for (a,b,c)[4,5]



Syntax (rules)



Syntax (rules) (cont.)



Temporal RDF Intrinsic Issues
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Temporal RDF Intrinsic Issues
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Both Graphs have equivalent snapshots at any time t; however, the graph on the LHS is not 
entailed by  the Graph of the RHS. Note that for t=3, making X = Y both Graphs are the same.



Semantics
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Querying Temporal RDF



Querying Temporal RDF

and the present time



Conclusion


