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Closing the gap – key dimensions 

• scaling tools to Big Data size 
 

• learning / acquisition of metadata and ontologies 
 

• tolerance for noise and heterogeneity in formal semantics 
 

• learning and reasoning paradigms integration 
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Linked Data federated querying 
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Joshi, Jain, Hitzler et al. ODBASE 2012 
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Bootstrapping-based alignment 

Jain, Hitzler et al, ISWC2010 
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Partonomy detection 

Jain, Hitzler et al, ACM Hypertext 2012 
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DL-Learner 

Generation of schema knowledge from facts / raw data 
 
Employs method from Inductive Logic Programming (ILP) 
  carried over to Description Logics / OWL 
 
Resulting system DL-Learner is competetive on ILP benchmarks 
 
• Ontology Engineering Protégé Plugin 
• DBPedia Navigator 
• Traditional Machine Learning use cases 

Lehmann, Hitzler, Machine Learning 78(1-2), 203-250, 2010 
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Neural-Symbolic Integration 

unit failure 

Bader, Hitzler, Hölldobler, Neurocomputing 71, 2420-2432, 2008. 
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Iterating Random Inputs: We observe convergence to unique  
    supported model of the program. 

Neural-Symbolic Integration 

Bader, Hitzler, Hölldobler, Neurocomputing 71, 2420-2432, 2008. 
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Linked Data Structure Mining 

Currently used as a compression method for Linked Data. 
Frequent Itemset Mining approach. 
 
 
 
 

Joshi, Hitzler, Dong, SemQuant 2012 
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MapReduce for ontology reasoning 

Mutharaju, Maier, Hitzler, DL2010 
Zhou, Qi, Liu, Hitzler, Mutharaju, ECAI 2012 
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Parallelized ontology reasoning 
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Inconsistency-tolerant reasoning 

 
 

• Inconsistency-tolerant semantics for the Web Ontology 
Language. 

• Compatible with the standard semantics. 
 
 

• Implementation by linear pre-processing, using off-the-shelf 
OWL reasoner. 

Maier, Ma, Hitzler, Semantic Web journal, to appear 
Huang, Li, Hitlzer, Logic Journal of the IGPL, to appear 
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Multi-perspective alignment 

• Bridging semantic heterogeneity by employing defeasible 
alignment rules: 

Hitzler, Janowicz et al. work in progress 
Knorr, Alferes, Hitzler, Artificial Intelligence 175(9-10), 1528-1554, 2011 

Knorr, Hitzler, Maier, ECAI 2012 
Sengupta, Krisnadhi, Hitzler, ISWC 2011 

 



October2012 – CLSAC2012 – Pascal Hitzler 16 

Reasoning as IR 

• Deductive reasoning can be viewed as a classification task: 
 
Input: Knowledge base (Ontology + Data) 
  plus a (ground) query 
 
Output: yes or no 
 

• To what extent can non-deductive IR methods be used to 
achieve this? 

• Deductive reasoning systems available as benchmarks. 
 

• IR methods could potentially lift “deductive” reasoning to noisy 
data? 

Hitzler, van Harmelen, Semantic Web 1(1-2), 39-44, 2010 (vision paper) 
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