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Overview

I most programming languages object-oriented

I most RDF APIs triple-oriented

I → programming RDF unnecessarily complex

I some semantic differences between RDF and OO

I in scripting languages we can solve these differences

I ActiveRDF: object-oriented RDF in Ruby
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Challenges in object-oriented RDF

I semi-structured data: RDF resources do not need to belong to
single class with fixed behaviour.

I inheritance: RDFS allows multiple inheritance

I type semantics: with open world semantics, class membership
and object behaviour can change during runtime

I runtime flexibility: RDF data and schema can change
continuously (data integration), should not depend on fixed
schema.

Other approaches (wrongly) assume existence of a schema,
stability of schema, and strict conformance to schema.
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Addressing challenges with scripting language

Scripting language: dynamic typing, meta-programming,
interpreted execution, runtime reflection.

I semi-structured data: dynamic type system allows objects
with different behaviour than their classes

I inheritance: meta-programming allows override of
single-inheritance

I type semantics: meta-programming and multi-inheritance
allow changing class membership at runtime

I flexibility: interpreted execution and reflection can provide
virtual API at runtime
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ActiveRDF features

I complete RDF manipulation through Ruby objects, using
dataset terminology: renaud.age

I dynamic finders based on available data: find by firstname

I schema independence: classes, objects, and methods are
created on-the-fly from apparent structure in data

I connect to various kinds of data stores (YARS, Redland,
SPARQL, Sesame, Jena)

I Ruby on Rails integration
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Example ActiveRDF

# connect to YARS database c o n t a i n i n g FOAF i n f o rma t i o n
NodeFactory . c onne c t i on
: adap t e r => : ya r s , : ho s t => : b r owse rd f . o rg

# c r e a t e or l oad person , d i s p l a y f r i e n d s
e y a l = Person . c r e a t e ’ h t tp : // a c t i v e r d f . o rg / e y a l ’
p r i n t e y a l . knows

# f i n d pe r son by name , name and age , and by keyword i n name
renaud = Person . f i n d b y f i r s t n a m e ’ renaud ’
j a c k = Person . f i n d b y f i r s t n am e a n d a g e ’ j a c k ’ , ’ 30 ’
a l l j o h n s = Person . f i n d b y k e ywo r d f i r s t n ame ’ john ’
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Manipulating RDF data

# c r e a t e or l oad pe r son
renaud = Person . c r e a t e ’ h t tp : // a c t i v e r d f . o rg / renaud ’

# runt ime r e f l e c t i o n f o r suppo r t ed methods
renaud . methods → [ f i r s t n ame , lastname , knows ]

# get and s e t p r o p e r t i e s
renaud . f i r s t n ame → ’ renaud ’
renaud . l a s tname = ’ De lbru ’

# save i n t o da tabase ( g e n e r a t e s RDF update query )
renaud . save

# p r i n t each f r i e n d ( s t anda rd Ruby c l o s u r e )
renaud . knows . each do | f r i e n d |

p r i n t f r i e n d . f i r s tName
end
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Manipulate schema

I if schema available, classes and methods are generated
automatically

I schema can be extended manually

c l a s s Res ea r ch e r < Person
# we s e t the URI o f t h i s c l a s s
s e t c l a s s u r i ’ h t tp : // a c t i v e r d f . o rg / r e s e a r c h e r / ’

# we add t h r e e p r e d i c a t e s to t h i s c l a s s
a d d p r e d i c a t e ’ h t tp : // a c t i v e r d f . o rg / t o p i c ’

# we s p e c i f y the a t t r i b u t e name
add p r e d i c a t e ’ h t tp : // p u r l . o rg /dc/ terms / t i t l e ’ , ’ d c t i t l e ’

end

# c r e a t e a r e s e a r c h e r , d i s p l a y h i s methods
renaud = Res ea r che r . c r e a t e ’ h t tp : // a c t i v e r d f . o rg / renaud ’
renaud . methods
→ [ f i r s t n ame , lastname , t op i c , d c t i t l e , . . . ]
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Summary

I ActiveRDF: object-oriented RDF in Ruby

I released 0.1, soon 0.2, Windows and Linux

I collaboration DERI, PUC-Rio, volunteer contributions

I used in several projects: http://browserdf.org

I open source, GPL

I more information: http://activerdf.org
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