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Survey of Semantic Web Toolkits

There are currently about 50 Semantic Web 
toolkits around.
The toolkits are very diverse 

in their focus (web-based data integration vs. 
knowledge representation and reasoning).
in the amount of work put into them (single
developer vs. teams of 10 and more people).

We surveyed all toolkits that have been
mentioned on semtic-web@w3c.org and
rdf-interest@w3c.org

The strength of the development effort? 
The activity level of the toolkit's user community?
Which features are offered? 

Survey data from
toolkit documentation
toolkit author‘s self-evaluation
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API Paradigms

Statement-centric APIs
RDF data is manipulated as a set of RDF triples
Usual methods: model.addStatement(), find(S,P,O) 

Resource-centric APIs
RDF represented as resources having properties. 
Usual methods are resource.addProperty() or model.listResources()

Ontology-centric APIs
Offer direct support ontology objects classes (in a class hierarchy), 
properties (in a property hierarchy) and individuals.
Offer methods to list super- and sub-classes or instances of a class.

Quad-centric APIs
Put RDF statements in some kind of „context“
Expose Quads, Named Graphs or RDF data sets.
Usual methods: graphset.addQuad() or Statement.getContext() 
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Storage and Query Languages

Storage
Keep RDF graphs in memory
Store graphs using proprietary file format
Store graphs in relational database
Store graphs in RDF-specific repository

Query Languages
Simple Resource-oriented Languages

- fetch(URI), describe(URI), getData(URI) 
- returning some kind of graph or CBD

Pattern-Matching Languages
- There are plenty of different languages around
- Current defacto standard: RDQL
- Ongoing standardization effort: W3C SPARQL QL
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Serialization Formats and Reasoning Support

Serialization Formats
XML formats: RDF/XML, GRDDL, XMP, TriX, RPV, RXR, 
OWL-XML
Text formats: Turtle, N3, N-Triple, TriG

Reasoning Support
RDF-S
RDF-S plus owl:sameAs
OWL Lite
OWL DL
F-Logic
N3
SWRL
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RDF Server

Provide a remote query facility for RDF models. 

Queries are transmitted over HTTP or Web Service calls.

There are lots of proprietary solutions around.

Ongoing standardization effort
W3C SPARQL Protocol

W3C SPARQL Variable Binding Results XML Format 
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Toolkits for Classic Languages

Semantic Web Toolkits for Java 

Semantic Web Toolkits for C

Semantic Web Toolkits for.net/Mono



5

Chris Bizer: Semantic Web Toolkits

Semantic Web Toolkits for Java

Java is the most popular
language for implementing
SemWeb applications.

There are 11 different 
toolkits for Java.

The toolkits are mature
and feature rich.

Jena 
best known toolkit,

backed by huge HP-funded
development effort.
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Semantic Web Toolkits for Java

New technologies are
usually picked up first by
the Java toolkits.

SPARQL QL

Fast native RDF 
repositories

Named Graphs and 
RDF Data Set

Semantic Web Rules
Language
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Semantic Web Toolkits for C

The toolkits claim to be
fast.

Redland and RDFStore
offer language bindings for
scripting languages.
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Semantic Web Toolkits for .Net/Mono

Microsoft officially doesn‘t
support the Semantic
Web, but develops WinFS
as part of Longhorn.

The existing toolkits are
not too mature compared
to Java or C.

Drive is outdated.

Ongoing development
effort around
SemPlan.RdfLib.

EulerSharp focused on 
logic proofs.
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Toolkits for Scripting Languages

Semantic Web Toolkits for Python 

Semantic Web Toolkits for PHP

Semantic Web Toolkits for PERL

Semantic Web Toolkits for JavaScript

Semantic Web Toolkits for Ruby
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Semantic Web Toolkits for Python

Two groups of toolkits
data integration-centric

rules- and inference-
centric toolkits around 
N3 and cwm

Cwm (Tim Berners-Lee)

Pyrple (Sean B. Palmer)

Pychinko (Bijan Parsia)
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Semantic Web Toolkits for Python

Data-integration-centric
toolkits.

RDFLib used by the
FOAF community.

4Suite also supports a 
wide range of XML 
technologies.
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Semantic Web Toolkits for PHP

RAP
feature rich toolkit

Appmoshere
less features than RAP

but faster
(see SFSW paper)

PEAR:RDF
RAP 0.8.1 port to PEAR

Ongoing joined effort to 
implement SPARQL
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Semantic Web Toolkits for PERL

Pure PERL toolkits are
outdated.

But C toolkits offer language
bindings for PERL

RDFStore

Redland
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Semantic Web Toolkits for JavaScript

Jibbering is outdated.

EulerMoz is N3 reasoning-
and proof-oriented.

RDF and Javascript are
heavily used within Mozilla.

Up-to-date, small, browser-
independent RDF toolkit is
missing!
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Semantic Web Toolkits for Ruby

Toolkits are not too
mature.

RubyRDF by Dan 
Brickley is retiered.

No sights of 
ongoing 
development 
around Rena.

Samizdat looks a 
bit more active.
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Summary

Mature Semantic Web support in Python, PHP

PERL is supported through C toolkits

No up-to-date toolkits for Ruby, JavaScript 

No toolkits at all for ColdFusion and Flash-ActiveScript

Different focuses of the toolkits
Web Data Integration: PHP, PERL, Ruby 

Logic: Python

Current trends for Semantic Web toolkit authors
Implement the DAWG SAPRQL query language and protocol 

Move up the OWL reasoning stack

Have an eye on the starting W3C work on rules
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Thanks :-)

Slides online
http://www.wiwiss.fu-berlin.de/suhl/bizer/pub/bizer-sfsw-
toolkits.ppt

Developers Guide to Semantic Web Toolkits
for different Programming Languages

http://www.wiwiss.fu-berlin.de/suhl/bizer/toolkits/


