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Motivation

• Increasing number of bio‐ontologies
– Efforts for developing orthogonal collections of 
bio‐ontologies: OBO Foundry 
(http://www.obofoundry.org)

– There also exist independent efforts for 
developing other bio‐ontologies

• Benefits of reusing existing knowledge

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

09
.3

47
8.

1 
: P

os
te

d 
27

 J
ul

 2
00

9



What to reuse
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Choosing a TV

Properties Values
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Making the decision

• Selection based on properties desired by the 
customer

• No metrics nor formal quality criteria for selecting 
the best TV

• Differences between choosing a TV and an ontology 
– Set of properties to evaluate
– Controls of quality 
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Related work
• Ranking and selecting ontologies. 

– From generic ontology rankings (by metrics or users) to 
selection of the most appropriate ontology for a particular task

– Combination of quantitative and qualitative criteria

• Correctness
– Formal correctness of the ontological knowledge and the 

primitives used

• Quality
– Flat or structured frameworks based on qualitative criteria, 

quantitative criteria  or both

• Claims for maturity models and certified ontologies
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OBO Foundry principles
(http://www.obofoundry.org/crit.shtml)

2006

• Open
• Common shared syntax
• Unique Identifier Space
• Versioning and tracker
• Clearly delineated content
• Textual definitions
• Uses relation ontology
• Documentation
• Plurality of users
• Collaborative 

2009

• Single is_a inheritance ? 
• Textual definitions will use 
the genus‐species form ?

• Instantiability ?
• Use of BFO ?
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Our approach

• Relation between Software Engineering 
standards and practices and Ontology 
Engineering
– Methontology
– Ontology Design Patterns

• Software quality measures the quality of 
software design, and to which extent the 
software conforms to that design
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Our approach: why ISO 9126?

• Objective and 
systematic evaluation

• Quality of products
– Ontology as product

• Software artefact

• Tool

IS
O
 9
12
6

• Functionality
• Reliability
• Usability 
• Maintainability 
• Efficiency 
• Productivity
• Quality in useN
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The quality framework (I)

Structural

Formalisation

Formal relations support

Cohesion

Tangledness

Redundancy

Consistency

Cycles

Accuracy

Domain coverage

Functionality

Interoperability

Competence adequacy
• Reference Ontology
• Controlled Vocabulary
• Schema and Value Reconciliation
• Consistent Search and Query
• Knowledge Acquisition
• Clustering and Similarity
• Indexing and Linking
• Results Representation
• Classifying Instances
• Text Analysis
• Guidance and Decision Trees
• Knowledge Reuse
• Inferencing

Reliability

Technical maturity

Knowledge maturity

Robustness

Authority
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The quality framework (II)

Usability

Readability

Reusability

Maintainability

Stability

Analyzability

Changeability

Testability

Quality in use

Effectiveness

User satisfaction
• Popularity
• Engagement

Efficiency
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Case study

• Evaluation of two versions of the Cell Type 
Ontology (CTO)

– Ontology 1: Original CTO (oCTO)
• The OWL version 
http://www.berkeleybop.org/ontologies/owl/CL

– Ontology 2: Normalised CTO (nCTO)
• OWL ontology built by applying normalisation:
• http://www.gong.manchester.ac.uk/CTON.html
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Muscle cell

oCTO

SubclassOf

Contractile cell

Electrically 
responsive cell

Properties

derives from 
some myoblast

nCTO

SubclassOf

Cell

Properties

Has ploidy some 
diploid

derives from 
some myoblast

participates in 
some muscle 
contraction 
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The experiment

• Evaluation of the quality of both ontologies
by applying the framework
–Evaluators: 8 MSc students of the Semantic 
Web course‐ University of Murcia. 

–The process:
• Training of the students
• Evaluation of the ontologies

–They had to give a score between 1 and 5 to 
each quality criterion to each ontology
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The results

Consistency

Authority

Domain Coverage

Controlled vocabulary

Popularity

Robustness

Inferencing

Formal relations support

Tangledness

Reusability

oCTO: Strengths and weaknesses
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The results

Formalisation

Changeability

Inferencing

Reuse

Controlled vocabulary

Readability

Efficiency

Popularity

Engagement

Knowledge reference

nCTO: Strengths and weaknesses
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The results

http://dis.um.es/~jfernand/icbo/
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Conclusions (I)

• No support for choosing what to reuse

• The quality of an ontology is related to the 
degree of excellence

• Quality frameworks as a guide, the user makes 
the final decisionN
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Conclusions (II)
• Framework inspired in ISO 9126

– Need for automatic metrics for some criteria

• Application of the framework to two 
ontologies
– The evaluators did not report problems in the 
application of the framework

– Most experienced ontologists would probably  
give different scores to the ontologies

– Evaluate the ontologies!!
• http://dis.um.es/~jfernand/icbo/
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