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Overview

Å Motivation: building a Semantic Web application

Å Semantic Web background

Å ActiveRDF: mapping RDF(S) to OO

Å Problems with intuitive mapping

Å ActiveRDF and Ruby on Rails

Å Summary
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Semantic Web applications:

Database - driven web applications Semantic Web applications

Centralised Decentralised

One fixed schema Semi- structured

One fixed vocabulary Arbitrary vocabulary

Centralised publish ing Publish anywhere

One datasource Many distributed datasources

Closed systems
Constraint - based semantics

Open systems
Open - world (DL) semantics
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Result: Semantic Rails application
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ActiveRDF: RDF(S) to OO mapping

Å Intuitive mapping:

ðRDF(S) classes to OO classes

ð RDF resources to OO objects

ð RDF triples to OO attribute values
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foaf:Person a rdfs:Class.

john a foaf:Person.

john foaf:name ñJohn Breslinò.

Person

name:string john: Person

name: ñJohn Breslinò



ActiveRDF examples

14

print names of 
johnõs friends

find all 30 - year 
olds named John



ActiveRDF architecture
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proxy objects represent 
RDF resource, convert 
methods into queries

abstract query API

manages collection of 
data sources

wraps RDF store with its 
own API



ActiveRDF object manager

Å Represents RDF resources (including RDFS classes) through 
proxy objects

Å Intercepts each method call, converts method call into 
read/write query

Å Intercepts all dynamic finders calls, converts into query

Å print john.foaf::name

Å john.foaf::knows << jack

Å FOAF::Person.find_all
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ActiveRDF adapters

Å Abstract RDF (or other) data into homogeneous API

Å SPARQL endpoints, Sesame, Jena, YARS, Redland, ...

Å Application data (e.g. Evolution emails)

Å Desktop metadata (e.g. Apple Spotlight metadata)

Å Reuse ActiveRDF framework with arbitrary data sources
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Problems with intuitive mapping

Å RDF Schema Í OO class definition

ð OO: class membership determines instance behaviour

ð RDF(S): instance behaviour determines class membership

ð several consequences, e.g. RDF(S) properties propagate upwards
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Vehicle

engine: Engine

Ferrari

engine: Engine

Car

engine: Engine

Vehicle

Ferrari

engine: Engine

Car

Car rdfs:subClassOf Vehicle

Ferrari rdfs:subClassOf Car

engine rdfs:domain Car

engine rdfs:domain Vehicle



Problems with intuitive mapping

Å Class membership

ð RDF(S): resources can have multiple types

ð OO: objects often have one class which defines behaviour

ð solution: use instance - level behaviour

Å Class hierarchy

ð RDF(S): multiple superclasses (only types inherited)

ð OO: often single (behavioural and structural) inheritance

ð solution: override internals to use rdf:type

Å Object conformance

ð RDF(S): class definition is not exhaustive, does not constrain 
structure of instances, RDF resource can have any property

ð OO: objects must follow definitions of their classes

ð solution: donõt enforce class definitions
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Problems with intuitive mapping

Å Attributes vs. properties

ð RDF(S): properties are òglobaló, can be used by any resource

ð OO: attributes are local to a class, only for instances of that 
class

ð solution: catch unknown method calls, convert into queries

Å Structural inheritance

ð RDF(S): no inheritance, property domains propagate, but 
upwards

ð OO: objects inherit attributes from parents

ð solution: remove ambiguity through attribute namespaces

Å Flexibility

ð RDF(S): both schema and data can evolve at runtime 

ð OO: usually do not allow runtime evolution of class definitions

ð solution: donõt enforce class definitions: duck- type your objects
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