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Logical Inconsistencies

• Example from the Pizza Ontology (that serves as tutorial for OWL and Protégé)

• Contains two contradictions asserted by its developers on purpose 

When these unsatisfiable classes are instantiated à Inconsistency

Inconsistent KG : a graph for which no model exists
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Logical Inconsistencies

• Example from the Pizza Ontology (that serves as tutorial for OWL and Protégé)

• Contains two contradictions asserted by its developers on purpose 

Minimal subset of the KG that is sufficient for the entailment (contradiction) to hold 

Justifications
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Explaining inconsistencies in large KGs
Limits of justifications :

• Can occur frequently

• Domain dependent

• Justification retrieval algorithms do not scale to billions of triples

Develop an approach that allows us to : 

• Detect and explain inconsistencies in large KGs

• Analyse and compare different KGs’ qualities

• Facilitate repairing the inconsistencies 

Motivation for this work
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Contributions

1. Definition of an anti-pattern : a more general explanation for contradictions that 
categorizes common mistakes in KGs, independently from their domain

2. Approach that allows to retrieve these generalized explanations from any KG, 
independently from their size 

3. Comparison of the consistency of the most commonly used KGs in the Web



1. Anti-Patterns
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Anti-pattern

• Basic Graph Pattern (contains variables, similarly to a SPARQL query)

• Generalization of common type of inconsistency in a KG

• Replaces domain-dependent information in a justification with variables 

formal 
definition
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• Basic Graph Pattern (contains variables, similarly to a SPARQL query)

• Generalization of common type of inconsistency in a KG

• Replaces domain-dependent information in a justification with variables 

formal 
definition



2. Detection of Anti-Patterns 
in large KGs
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Anti-pattern detection

1. Retrieve justifications of contradictions

2. Generalise these detected justifications into anti-patterns

Complexity : 

• KGs can be too large to query or store in memory

• Justification retrieval algorithms do not scale

• Guaranteeing the retrieval of all anti-patterns in a large KG
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Step 1

Retrieval of subgraphs from the knowledge graph with a max limit of Gmax triples

Large KG

subgraph 1

subgraph 2

subgraph 3

subgraph n
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Step 2

Retrieval of the detected inconsistencies with their justifications in each subgraph

Openllet
reasoner
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Step 3

Generalization of each justification into an anti-pattern 
(and grouping similar anti-patterns using graph isomorphism)



3. Experiments

i. Completeness Evaluation
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Completeness Evaluation

Retrieval of subgraphs from the knowledge graph with a max limit of Gmax triples

Large KG

subgraph 1

subgraph 2

subgraph 3

subgraph n
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Pizza ontology

Result 1 : Both contradictions (and anti-patterns) can be detected despite graph partition



18

Linked Open Vocabulary + YAGO

Result 2 : Partitioning the graph into subgraphs of maximum 5K triples gives 
the best trade-off between coverage and runtime



3. Experiments

ii. Scalability Evaluation
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Scalability Evaluation

Result 3 : We can detect almost all anti-patterns from any KG with their justifications 
(in a reasonable time, on a standard server)



3. Experiments

iii. Analysis of contradictions on the Web
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Most common sizes of anti-patterns

Result 4 : Most inconsistencies in DBpedia stem from direct instantiations of unsatisfiable 
classes, while in LOD-a-lot and YAGO it requires following longer chains
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Most common types of anti-patterns

Result 5 : Three common types of anti-patterns (when transitive chains are shortened)

kite graph cycle graph domain or range
based graph



24

Anti-patterns vs justifications

Result 6 : There exists over 1 billion justifications of contradictions in LOD-a-lot

Result 7 : A single anti-pattern in LOD-a-lot generalizes over 45M retrieved justifications



Conclusion
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Contributions
1. Definition of an anti-pattern : a more general explanation for contradictions that categorizes 

common mistakes in KGs, independently from their domain

2. Anti-pattern retrieval approach that allows to retrieve these generalized explanations from 
any KG, independently from their size

3. Analysis of contradictions in the Web by comparing anti-patterns detected in real-world 
datasets totaling 30 billion triples

All detected anti-patterns with their support are available online as SPARQL queries
https://tinyurl.com/ic2022-antipatterns

These inconsistencies can now be repaired 
using a CONSTRUCT query

https://tinyurl.com/ic2022-antipatterns
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1. Definition of an anti-pattern : a more general explanation for contradictions that categorizes 

common mistakes in KGs, independently from their domain

2. Anti-pattern retrieval approach that allows to retrieve these generalized explanations from 
any KG, independently from their size

3. Analysis of contradictions in the Web by comparing anti-patterns detected on real-world 
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