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In this paper we propose the Fire system, a prototype rule engine for reasoning with SWRL
(Semantic Web Rules Language) [5] rules and OWL (Ontology Web Language) ontologies. This
system is intended as an extension to the reasoning services of the RACER system [3]. For ease
of implementation, support is currently provided for SWRL rules that are restricted as follows:
(i) Rules must be atomic (single atom in the rule consequent); (ii) Rules must have tree-shaped
antecedents; (iii) Rules must be ‘strictly Horn’ (predicates of rule atoms may only be ‘name’ of
property or class); (iv) SWRL built-ins, sameAs, differentFrom or OWL DatatypeProperty may
not be used for predicates in rule atoms. The Fire system is implemented in Java in the following
way; Rules defined in the ontology are extracted using Protégé’s SWRL API [6]. Facts asserted
in and entailed by the ontology are obtained from RACER. The RETE algorithm [1, 2] is implemented for ‘pattern matching’ these facts with patterns in rule antecedents. Materialization of
rules for which instantiations/bindings are provided by the pattern matcher, is done by synchronizing with RACER’s inferences. Simple ‘random selection’ strategy is applied in resolving the
conflict when more than one ‘new’ rule instantiation is provided at the same time. The reasoning process terminates when no ‘new’ inference is found compared to the already ‘known’ facts
(asserted, entailed or new inferences from rules materialized earlier). Reasoning is offered in two
modes, based on the number of rule instantiations considered during materialization for a given
state of the knowledge base; (i) One-at-a-time mode: ‘one’ rule instantiation for an applicable
rule at a time, and (ii) Batch mode: ‘all’ rule instantiations for all applicable rules at once in a
batch. Our initial results of Fire’s performance over example SWRL ontologies have been very
encouraging. We are currently working on several open issues to optimize Fire’s performance and
extend its services: (i) Extend support for use of OWLDatatypeProperty, sameAs and differentFrom predicates in rules; (ii) Optimize construction of the RETE pattern network by exploiting
the common predicates generally existing among different rules; (iii) Use the publish-subscribe
mechanism from RACER to efficiently learn about the changes (newly asserted/inferred instantiations) made to any concept in the ontology that is relevant for rule reasoning; (iv) Provide Fire
as a plug-in support for Protégé’s SWRL Tab; (v) Integrate an optimized version of Fire as a rule
engine for nRQL (new Racer Query Language) rules [4] into the RACER system.
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