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What are we trying to do

• You’ve built an ontology, how do you let the 
world know?

• You need an ontology, where do you go to get 
it?

• How do you know whether an ontology is any 
good?

• How do you f ind resources that are relevant to 
the domain of  the ontology (or to specif ic 
terms)?
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BioPortal: A Community-Based 
Ontology Repository

http://bioportal.bioontology.org

http://bioportal.bioontology.org/
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The National Center for 
Biomedical Ontology

• One of  the f ive National Centers for Biomedical 
Computing launched by NIH

• Collaboration of  Stanford, Mayo, Buffalo, 
Victoria, Medical College of  Wisconsin, Washington 
University, John Hopkins

• Primary goal is to make ontologies accessible 
and usable

• Research develops technologies for ontology 
dissemination, indexing, alignment, and peer 
review
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Key Technology: BioPortal

• Web accessible repository of  ontologies for the 
biomedical community:

• http://bioportal.bioontology.org

• Online support for ontology
• Peer review
• Notes (comments and discussion)
• Versioning
• Mapping
• Search
• Resources

http://bioportal.bioontology.org/
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The BioPortal Technology

• BioPortal is a library of  biomedical ontologies
• All BioPortal data is accessible through REST 

services
• BioPortal user interface accesses the repository through 

REST services as well

• The BioPortal technology is domain-
independent

• There are installations of  BioPortal for libraries in other 
domains

• BioPortal code is open-source
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BioPortal Library

• 140  ontologies in OWL, RDFS, Protégé 
f rames, and OBO

• Protégé for OWL, RDFS, f rames
• Mayo Clinic’s LexGrid for OBO 

• 70 0 ,0 0 0  classes in the ontologies
• 30 ,0 0 0  concept-to-concept mappings
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A Library of  Biomedical 
Ontologies
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Browsing Ontologies
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Ontology Search
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BioPortal is allowing NCBO to 
experiment with new models 

for

• Dissemination of  knowledge on the Web
• Integration and alignment of  online content
• Knowledge visualization and cognitive support 
• Peer review of  online content
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Notes on Classes
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Users create notes in order to

• discuss class def initions
• suggest changes and corrections
• request new items
• provide additional information about a 

class (e.g., references, supporting 
documentation)



14

Projects in BioPortal

• Users can describe their ontology-based 
projects in BioPortal

• Projects are linked to ontologies they are 
using

• Ontology reviews can be done in the 
context of  projects
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Reviewers Provide 

• General review and rating
• Usage information

• Which applications have successfully used the ontology?
• What problems were encountered?

• Coverage
• Does it cover the domain properly?
• Are there major gaps?
• Are some parts developed better than others?

• Concept-specif ic comments
• Are there problems with specif ic concepts?
• What alternative def initions should be used?
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An Experiment: Community-
Based Annotation as Peer 

Review

• Potentially makes ontology evaluation a 
democratic process

• Assumes users’ application of  ontologies will 
lead to insights not achievable by inspection 
alone

• Assumes end-users will be motivated to 
comment on and engage in dialog about 
ontologies in the repository



17

Ontology Evaluation

• Ontologies are not like journal articles:
• It is dif f icult to judge methodological soundness 

simply by inspection
• We may wish to use an ontology even though some 

portions 
• Are not well designed

• Make distinctions that are dif ferent f rom those that we 
might want
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Computable ontology metrics

• Logical consistency checking
• e.g., use a reasoner to determine if  an ontology is consistent

• Structural consistency based on meta-properties
• Rules of  thumbs and heuristics
• Statistical information

• number of  classes and properties
• connectedness, fan-out, etc.
• cycles
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Not all useful metrics are 
computable

• Many aspects of  ontology quality are 
subjective

• The most useful information for the user 
selecting an ontology: 

• who has used an ontology for a similar task and 
how well did it work?
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Some Ontology Metrics are 
Subjective

What is a “good” feature in some setting, can be a 
“bad” feature in another setting

•High level of  axiomatization:
• good if  you want to perform reasoning
• can be bad because of  the high computational and cognitive 

cost if  you don’t need the axioms

•Organizing anatomy concepts based primarily on their 
structure rather than function 

• can be good if  you need to understand which organs a wound 
goes through

• not appropriate if  you need to understand spread of  disease
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Community-Based Evaluation

• The only people who know the answer to 
these question are

• (maybe) ontology authors
• other users of  the ontology

• Allow users to provide ratings for 
ontologies

Which ontology from the library is 
appropriate for my task?
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Conf licting Sources of  
Metadata

• Authors and users can contradict one 
another

• Quality of  documentation?
• References (e.g., positive and negative analyses of  the 

ontology)
• ...

• Metadata schema must enable diversity of  
views on some metadata values
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Ontology Mappings

• BioPortal ontologies overlap in content
• The same is true for almost any ontology library

• A mapping between two terms in 
dif ferent ontologies indicates a 
relationship between them

• Usually a similarity relationship
• For example, nostril in NCI Thesaurus is similar to naris  

in Mouse Anatomy Ontology
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Mappings in BioPortal

• Mappings in BioPortal are concept-to-concept 
mappings

• Mappings are created by users or uploaded in 
bulk

• Bulk uploads are usually the results of  automatic 
or semi-automatic mapping

• There is detailed metadata for provenance of  
mappings

• ~30 ,0 0 0  mappings in BioPortal now
• The number will dramatically increase (to millions)  in the coming 

weeks
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Why do you need mappings?

• Annotation of  resources with terms f rom 
dif ferent ontologies

• Information integration
• Ontology integration
• ...... many other uses
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Using BioPortal Mappings
• Mappings are used for query expansion in 

information extraction
• Mappings can be used as navigation mechanism, 

linking one ontology to another
• Mappings may indicate which ontologies are 

“important”
• If  everyone tries to map their ontology to NCI Thesaurus, NCI 

Thesaurus must be an important ontology

• Users can download mappings satisfying a set 
of  criteria in RDF

• For example, download all mappings between NCI Thesaurus 
and Gene Ontology based on UMLS
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Viewing all mappings for an 
ontology
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Annotator

• Give your text 
as input

• Select your 
parameters

• Get your 
results… 
• in text, XML or 

OWL

Use ontologies to annotate your data 



30

NCBO Annotator Web service 
workf low
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HTML page Code Specific UI

http://rest.bioontology.org/obs_hibernate/annotator
http://rest.bioontology.org/obs_hibernate/annotator
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An example
• “Melanoma is a malignant tumor of  melanocytes 

which 
are found predominantly in skin but also in the 
bowel and the eye”.

• NCI/C0025201, Melanocyte in NCI Thesaurus
• 39228/DOID:1909, Melanoma in Human Disease

• Is_a closure expansion
• 39228/DOID:191, Melanocytic neoplasm, direct parent of  

Melanoma in Human Disease
• 39228/DOID:0000818, cell proliferation disease, grand parent 

of  Melanoma in Human Disease

• Mapping expansion
• FMA/C0025201, Melanocyte in Foundational Model of  Anatomy, 

concept mapped to NCI/C0 0 2520 1 in UMLS.
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NCBO Resource Index
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NCBO Resource Index
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Open Biomedical Resources
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Recap: BioPortal Features
• Ontology repository

• metadata about ontologies
• ontology browsing and visualization

• Ontology search
• Peer review and comments

• threaded discussion on classes
• ontology reviews on dif ferent dimensions

• Concept-to-concept mappings
• NCBO resource index

• biomedical resources annotated with ontology terms
• semantic annotation

• Annotator
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BioPortal technology is 
domain-independent

• Other installations of  BioPortal:
• Marine Metadata Initiative repository
• Open Ontology Repository
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BioPortal Technology
in Your Project
in Your Project

• Ontology Web Services (REST services)
• ontology metadata
• information about concepts
• search
• hierarchical information

• Annotator service
• identify biomedical concepts in your text

• Ontology widgets

http://bioontology.org/wiki/index.php/Using_NCBO_Technology_In_Your_Project

http://bioontology.org/wiki/index.php/Using_NCBO_Technology_In_Your_Project
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Ontology Widgets

• User interface 
components with 
“BioPortal inside”:

• term-selection widget 
for a specif ic ontology

• form f ields with auto-
complete from a 
specif ic BioPortal 
ontology

• RSS feed for an 
ontology

• Visualization widget
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The Challenges Ahead

• More attention to workf low issues in ontology 
development and use

• Critical assessment of  the role of  technology in 
assisting ontology development

• Measuring the ef fects of  our work, when the 
most important outcomes are social and 
interactive
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