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Have you EVER used a relational 
database (as Oracle, MySQL, etc.)?

A Retrospect 

Unsurprisingly, the 90%-answer is:

YES!
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A Retrospect
• In case YES – What do you associate 

with an RDBMS?
– mature, industry standard (Web 

applications, desktop applications, etc.)
– standardised query and manipulation 

language (SQL)
– reliability (recovery, backup)
– transactions (ACID)
– scalability & performance TO

P 5
!
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• Even if the answer would be NO, I never 
came across an RDBMS …

A Retrospect 
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Semantic Web Application
A software program that meets the following minimal requirements:

1. It is based HTTP and URIs;
2. For human agents, the primary presentation format is (X)HTML, 

for software agents, the primary interface formats are based on 
Web services and/or based on the REST approach;

3. The application operates on the Internet; the number of 
concurrent users is undetermined.

4. The content used is machine readable and interpretable; the data
model of the application is RDF.

5. A set of formal vocabularies (potentially based on OWL) is used 
to capture the domain of discourse. At least one of the utilised
vocabularies has to be proven not to be under full control of the 
Semantic Web application developer.

6. Non-mandatory: SPARQL is in use for querying, and RIF for 
representing, respectively exchanging rules.
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Virtual RDF graphs
• Triples may stem from sources that 

utilise various representations. 
• Let us visualise the representational 

properties of the sources ranging from 
the RDF model to non model-compliant 
sources.

http://www.w3.org/TR/rdf-concepts/#section-data-model
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Types Of Sources
• Standalone, RDF model-compliant

Representations. These type of sources, 
for example RDF/XML, can be stored, 
transmitted, and processed on their own. 
For example an in-memory Document
Object Model (DOM) representation of an 
RDF/XML document can be built by
utilising a SAX parser.
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Types Of Sources
• Embedded, RDF model-compliant

Representations. Sources of this type, as 
RDFa or eRDF, need a host to exist; their
representation is only defined in the
context of this host. Here, the triples are
produced by applying a transformation.
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Types Of Sources
• Representations non-compliant to the RDF 

model. The majority of the data sources on the
Web, standalone or embedded, is of this type:
– GRDDL is utilised to ’uncover’ RDF in, e.g., HTML. 

The same applies to microformats that can be RDF-
ized using hGRDDL;

– An RDBMS that provides for a SPARQL end point 
can be used to contribute triples;

– Syndicated feeds (RSS 2.0, Atom)
– From a HTML page without explicit

metadata, triples may be gathered through
screen scrapers.
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Characteristics Of Sources
• Fixed sized sources

– A Wiki site may serve as a source for a vRDF graph; an HTML 
scraper is used to generate triples from selected Wiki pages, for 
example based on a category. The number of resulting triples is 
in many cases stable and can be assessed in advanced.

• Dynamic—sized sources
– An RDBMS that provides for a SPARQL end point (eg D2R 

Server). Based on the query, the number of triples varies. 
• Border cases

– Social media sites, as blogs. They are less dynamic than data 
provided by a SPARQL end point but constantly changing and 
growing as more comments come in.
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A Metric for virtual RDF Graphs
• tP overall execution time for 

performing a CRUD function
• tO time for the actual operation 

performed locally
• t2RDF the time for converting a non-RDF 

source representation into an RDF 
graph

http://en.wikipedia.org/wiki/Create%2C_read%2C_update_and_delete
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A Metric for virtual RDF Graphs

tP = tO + t2RDF + tD

coR = t2RDF/tP
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CONSTRUCT { 
?photoURL dc:subject ?subject }

WHERE { 
?photoURL dc:subject ?subject.
FILTER regex(?subject, "XXX", "i") 

}

Demonstrates the application of the metric by RDF-izing the flickr API. 
Three different methods have been implemented; the non-native RDF 
Source used in the PSIMeter showcase is the information present in the 
machine tags. The goal for each of the three methods is to allow a 
Semantic Web agent to perform a SPARQL construct statement as:

http://www.flickr.com/services/api/
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http://sw.joanneum.at:8080/psimeter/
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• Approach A uses the search functionality of the flickr 
API in a first step to retrieve the IDs of photos tagged 
with certain machine tags. In a second step the flickr API 
is used to retrieve the available metadata for each photo. 
Finally the result of the two previous steps is converted 
into an RDF representation, locally;

• Approach B uses the flickr API to retrieve all public 
photos firstly. It then uses a local XSL transformation to 
generate the RDF graph;

• Approach C retrieves all public photos, as in the 
Approach B. Then, for each photo an external service is 
invoked to generate the RDF graph.

http://www.kanzaki.com/works/2005/imgdsc/flickr2rdf
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Conclusions
• RDF sources must be converted into in-

memory representation to be processed; 
the selection of the type of sources is 
crucial (existing search infrastructure) 

• Avoid conversion cascades (cf. hGRDDL)
• Achieving typical ‘Web response times’

(e.g. < 10s) is challenging, though doable

http://www.w3.org/2006/07/SWD/wiki/hGRDDL_Example
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Discussion
• Now, let us discuss …
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