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Lecture 6 – MapReduce Examples



Biomedical Ontology Quality Assurance 
(OQA)



Outline

ü Biomedical Ontology Quality Assurance

Ø Cross-Ontology Hierarchical Relationship 

Examination (COHeRE)[1]

Ø Non-lattice-based Auditing[2,3]

[1] Cui L. COHeRE: Cross-Ontology Hierarchical Relation Examination for Ontology Quality Assurance. 
AMIA Annual Symp Proc 2015, pp. 456-465. 
[2] Cui L, Tao S, Zhang GQ. Biomedical Ontology Quality Assurance Using a Big Data Approach. ACM 
Transactions on Knowledge Discovery from Data, 2016;10(4):41.
[3] Cui L, Zhu W, Tao S, Case JT, Bodenreider O, Zhang GQ. Mining Non-Lattice Subgraphs for Detecting 
Missing Hierarchical Relations and Concepts in SNOMED CT. Journal of the American Medical 
Informatics Association, 2017;24(4): 788-798. 



Ontology
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Ontology Quality Assurance Needs



Ontology Quality Assurance Needs (cont.)



COHeRE: Cross-Ontology Hierarchical 
Relationship Examination

























Non-lattice-based Auditing of SNOMED CT



Semilattice, Non-lattice



Example in SNOMED CT
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Non-lattice Detection (I)



Non-lattice Detection (II)



Non-lattice Detection (III):
Computing Transitive Closure using MapReduce



MapReduce Pipeline for Detecting Non-lattice Pairs



Results for Non-lattice Pairs



Mining Non-lattice Subgraphs using Lexical Patterns











Results for Ming Non-lattice Subgraphs



More Examples on OQA

ü Mining Relation Reversals in the Evolution 
of SNOMED CT Using MapReduce*

*Tao S, Cui L, Zhu W, Sun M, Bodenreider O, Zhang GQ. Mining Relation Reversals in the Evolution 
of SNOMED CT Using MapReduce. AMIA Joint Summits on Translational Science 2015, pp. 46-50.


