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Abstract-- Semantic web can be defined as expansion of the existing web, which gives an easier 

way to search, share, combine and re-use information. Semantic web is intended to form a huge 

distributed knowledge based system. Focus of semantic web is to share data instead of 

documents. Based on Machine readable information & developed on XML technologies, that is 

capable of defining modified tagging schemas and RDF (Resource Description framework) 

flexible approach for representing data. For understanding and using the knowledge &data, 

which is encoded in semantic web documents, we require an inference engine, also called 

reasoners, can be defined as software applications that describe new facts from the existing 

information. Here different Bio-Medical ontologies are used to analyze the performance of 

various Inference engines. The paper focuses to analyze different parameters for number of 

inference engines and generate statistic based on suitability of inference engine with respect to 

particular domain. 

I. INTRODUCTION 

Semantic web is a web of actionable information, information derived from data through a 

semantic theory for interpreting symbols. Semantic web provides an account of “Meaning” in 

which the logical connection of terms establishes interoperability between systems. An idea of 

having data on the web defined and linked in such a way that it can be used by machines not just 

for displaying purpose but that can also be used for automatic integration and reuse of data 

across various applications. Semantic computing services visions to provide information & 

services in intelligent manner with more coherent interfaces that helps user to be served, 

anywhere, anytime with any device, without interference of the existing user. Correctness and 

quality of ontologies play an important role in semantic representation and sharing of knowledge. 

To confirm the quality of ontologies, a need arises for dealing with the uncertainty and 

inconsistency in the ontologies of the real-world applications. In consistent ontology means there 

exists an error or conflict in ontology and so some concepts in the ontology cannot be interpreted 

correctly. Inconsistency will result in false semanticunderstanding and knowledge representation. 

Reasoners (Inference engines) are used, as they reduce the redundancy of information in 

knowledge base and find the conflicts in knowledge content. Hidden knowledge can be extracted 
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by using reasoning with rules that are useful and relevant information within open web 

environment. 

Keywords : Inference engine, Classification time, OWL DL, Performance.  

II. INFERENCE ENGINES  

A.  Racerpro: Racerpro formally known as Racer is a reasoner for OWL DL [7]. It supports the 

optimization techniques of SWRL-IQ (Semantic Web Rule Language Inference Query Tool) is a 

Plugin for Protégé 4.2 that allows the user to edit, save & submit queries to an underlying 

inference engine based on XSB prolog. 

B.   Fact++: Fact++ is an extended version of FACT, which works on tableaux algorithm, for 

SROIQ description logic and is implemented in C++, but has very limited user interface and 

services as compare to other reasoners. Follows strategies like absorption, synonym replacement, 

model merging, told cycle elimination and taxonomic classification.  

C. Hermit: Description logic reasoning system. Hermit is a reasoner for ontologies that are 

written using OWL (Web Ontology Language). For a given OWL, the reasoner Hermit can 

determine whether or not the ontology is consistent, identify the relationship between classes. 

Hermit is an OWL reasoner which works on Hypertableau calcus algorithm, which provides 

more efficient reasoning as compared to previously used algorithm. Ontologies that required 

minutes and hours to be classified now can be classified in seconds by Hermit reasoner.  

D.   Pellet: Pellet is an open source Java Owl Dl reasoner [6]. It supports expressivity of SROIQ 

(D).Supports SWRL rules. Applies Reasoning on SHIN (D) with strategies like TBOX 

portioning, semantic branching, absorption and dependency directed back jumping. Individuals 

reasoning, Data type reasoning and optimization in ABOX query answering makes it more 

suitable for semantic web applications. Includes number of optimization techniques like 

optimization for nominal, incremental reasoning & conjunctive query answering.  

III. PERFORMANCE EVALUATION 

A. About Biomedical Ontologies & Performance evaluation: 
FMA (Foundational Model of Anatomy), NCI (National Cancer Institute Thesaurus) are 

semantically very large ontologies and contains tens of thousands of classes. Existing matching 
tools can efficiently deal with moderately sized ontologies, but large-scale ontologies such as 

FMA, SNOMED and NCI are still very difficult to classify and obtain their results. In this paper 
we have taken around 10 biomedical ontologies, some of them are mixed & some are taken as 
whole. We have classified these ontologies with 4 different inference engines & their 

classifications time have been recorded, in order to reach to a conclusion that which inference 
engine is more capable for classifying the large biomedical ontologies & so based on that 

inference engine can be ranked and can be used for future enhancements of other large size 
ontologies with respect to a specific domain.  
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This test were executed on a Intel(R) core(TM) i3 CPU M380 @2.53 GHz,with 4 GB RAM, 

running on Windows 7 Ultimate, Java SE 1.6, Protege_4.1.we have focused on the classification 
time taken by various inference engines for classifying same sized ontologies. Comparing all the 

inference engines, we concluded that among all the inference engines FACT++ has the least 
classification time for almost all ontologies.We have therefore analyzed inference engines with 
respect to different sized biomedical ontologies. In fig 1, we have shown ontology running in 

Protégé 4.1 Tool for calculating the classification time.  
 

 

 

 

 

Fig:1 Protégé GUI. 
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IV: CONCLUSION

Semantic web will provide us a world where web pages will be having meaningful content & software 

agents or intelligent software’s will take information from pages to pages for reaching a meaningful 

result. Inference engines will be required for classifying number of ontologies with respect to millions of 

domains & therefore it will be necessary to determine the suitability of inference engine with respect to a 
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particular domain & to decide which inference engine will be faster for classifying which ontology.  so 

here we have performed this test on some large sized biomedical ontologies & found that among all 

inference engines used, FACT++ was more suitable as compared to other inference engines for large 

sized ontology classification.
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