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Download Tutorial Slides

• Download:
• http://tinyurl.com/ICBO2011-WP-BP

• Pages with the following icon are for the 
record only. We will switch to the demo for 
these pages: 
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By the end of the tutorial you 
will..

• understand how you can develop ontologies collaboratively

• participate in a collaborative ontology development 

• know how to custom-tailor WebProtégé user interface for specific 
projects

• understand when to use WebProtégé and BioPortal in the life-cycle 
of ontology development

• know how to integrate WebProtégé and BioPortal in a single 
workflow

• know how to collect feedback on your published ontology from the 
user community and to provide feedback

• ....
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Tutorial Outline

• Lifecycle of collaborative ontology 
development

• The Stanford ontology tools
• Collaborative development in WebProtégé

• with hands-on exercises

• Soliciting feedback in BioPortal
• with hands-on exercises

• Bringing it all together: viewing contributions 
from BioPortal in WebProtégé and vice versa
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Collaborative Ontology 
Development

• Collaborative
• Several users contribute to a single developing ontology

• There are mechanisms to carry out discussions and to reach 
consensus

• Ontologies
• From simple taxonomies

• To expressive OWL ontologies
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Use Cases in Biomedical Domain

• Gene Ontology (GO)
• NCI Thesaurus
• OBI, RadLex
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The Gene Ontology

Terminology for consistent description of gene products

Issue Tracker

Curators of biomedical 

databases

GO Curators

• Small number of full-time 
curators have access to edit GO

• Anyone in the community can 
submit an issue or request
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The NCI Thesaurus

Reference ontology for cancer biology, translational science, and clinical oncology

• ~20 full-time editors making 
changes

• Changes are not immediately 
visible

• 1 “lead editor” who approves 
the changes, and assigns new 
tasks

Baseline

version
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The NCI Thesaurus

Reference ontology for cancer biology, translational science, and clinical oncology

• ~20 full-time editors making 
changes

• Changes are not immediately 
visible

• 1 “lead editor” who approves 
the changes, and assigns new 
tasks

Baseline

version

Curator
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The NCI Thesaurus

Reference ontology for cancer biology, translational science, and clinical oncology

• ~20 full-time editors making 
changes

• Changes are not immediately 
visible

• 1 “lead editor” who approves 
the changes, and assigns new 
tasks

Baseline

version

Curator

New

baseline
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Other Biomedical Projects

• OBI, RadLex
• tightly-knit community of developers (20-30)
• most actively participate in discussions
• Small number of editors make changes to the 

ontology
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Dimensions of Collaborative 
Workflows

• Ontology size
• from 100s to 10,000s of concepts

• Size of the community
• Contributors (in some form): from 2-3 

to dozens

• Editors: from 1-2 to 20

• Control mechanisms
• Variety of roles

• Gatekeepers, etc.

• Client-server editing

• Discussion tools
• mailing lists, message boards

• face-to-face meetings, telecons

• Synchronization and editing 
mechanisms
• CVS, SVN

• Integrated ontology 
environments (WebProtégé, 
BioPortal)
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Brief Introduction to
Stanford Ontology Tools

• WebProtégé: a web-based collaborative 
ontology editor

• BioPortal: a community-based ontology 
repository
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What Is Protégé?

• Protégé is an open-source ontology editor
• developed at Stanford, in collaboration with 

University of Manchester
• has more than 175,000 registered users
• has dozens of plugins for

• visualization

• inference

• import and export

• natural-language processing

• ... (things we don’t know exist)
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WebProtégé

• WebProtégé is an open source light-weight 
ontology editor for the Web
• It is a Protégé client

• Main features of  WebProtégé:
• Browsing of ontologies

• Lightweight ontology editing

• Customizable user interface

• Extensible: Developers may easily implement their own tabs 
and portlets
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WebProtégé

• WebProtégé is an open source light-weight 
ontology editor for the Web
• It is a Protégé client

• Main features of  WebProtégé:
• Browsing of ontologies

• Lightweight ontology editing

• Customizable user interface

• Extensible: Developers may easily implement their own tabs 
and portlets

light-weight
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WebProtégé

• WebProtégé is an open source light-weight 
ontology editor for the Web
• It is a Protégé client

• Main features of  WebProtégé:
• Browsing of ontologies

• Lightweight ontology editing

• Customizable user interface

• Extensible: Developers may easily implement their own tabs 
and portlets

light-weight
for the Web
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NCBO 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
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BioPortal Library

• 250+ ontologies in OWL, RDFS, Protégé 
frames, OBO, and RRF

• 5,300,000 terms in the ontologies
• 2,000,000 term-to-term mappings
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So, you want to develop an 
ontology....

• ... and have your friends help you
• ... and have the broader user community 

contribute to your work
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Lifecycle of Collaborative 
Ontology Development

• Develop an ontology collaboratively 
• with several editors contributing to the ontology
• discussing the ontology internally within the group

• Publish ontology to collect feedback from the 
user community

• Evolve the ontology based on the feedback
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An (Over-Simplified) Ontology 
Lifecycle
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An (Over-Simplified) Ontology 
Lifecycle
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BioPortal

BioPortal

An (Over-Simplified) Ontology 
Lifecycle
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Use Case Scenario
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Use Case Scenario

Version 1

Develop
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Use Case Scenario

Version 1

Develop

Version 1

Publish
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Version 1
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Version 1

Publish
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Use Case Scenario

Version 1

Develop

Version 1

Publish

Version 2

Develop
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Use Case Scenario
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Publish
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Use Case Scenario

Version 1

Develop

Version 1

Publish

Version 2

Develop

Version 2

Publish
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WebProtégé
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WebProtégé versus “The Good 
Old Protégé

• WebProtégé is another client that you can use 
to access the Protégé server
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WebProtégé
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WebProtégé
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Desktop 
Protégé

WebProtégé
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WebProtégé
Desktop 
Protégé
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Protégé Server

WebProtégé
Desktop 
Protégé
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WebProtégé demo

http://webprotege.stanford.edu
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• A friend has invited you to help her develop an 
ontology

• And she has set it up in WebProtégé
• http://webprotege.stanford.edu

Let’s say....
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WebProtégé home screen
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WebProtégé home screen

Available ontologies
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WebProtégé home screen

Available ontologies

                                                    Information about each ontology
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WebProtégé home screen

Available ontologies

                                                    Information about each ontology
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WebProtégé home screen

Available ontologies

                                                    Information about each ontology

Login
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Signing In
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Signing in

• If you don’t have an account, use “Guest” (Guest1/guest1, Guest2/guest2, ... 
Guest9/guest9 will work)

• After you sign in, the list of ontologies may change to include the private 
ontologies

First name Last name

First name
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Using WebProtégé to Edit 
Ontologies

• Setting up a WebProtégé server
• WebProtégé Administrator’s Guide: 

http://protegewiki.stanford.edu/wiki/WebProtegeAdminGuide
• Will not cover in today’s tutorial

• When installing the server, the administrator defines:
• ontologies the will be available for editing
• privileges for users with editing rights (read, write, display in 

project list, admin, etc.) 
• configuration for the user interface
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Ontology visibility options

• Each installation of WebProtege is a private 
ontology library
• http://webprotege.stanford.edu

• Some ontologies are visible to everyone with a 
link
• Could be none, all ontologies may be private

• Server administrator configures which users 
and groups of users can access non-public 
ontologies
• Each user may have read and/or write permission 

Tuesday, July 26, 2011

http://webprotege.stanford.edu
http://webprotege.stanford.edu


Configuring Permissions
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Configuring Permissions
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Class Details
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Class Details

Class
hierarchy
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Class Details

Class
hierarchy

Annotation
Properties
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Class Details

Class
hierarchy

Annotation
Properties

Restrictions
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Class Hierarchy (More Details)
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Class Hierarchy (More Details)
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Class Hierarchy (More Details)
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Class Hierarchy (More Details)
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Annotation Properties
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Annotation Properties
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Annotation Properties
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Annotation Properties
(another way to look at them)
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Annotation Properties
(another way to look at them)
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Annotation Properties
(another way to look at them)
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Annotation Properties
(another way to look at them)
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Curation Status
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It’s not just about editing...

• You can comment on classes and carry out 
discussions

• Archive notes and requests that you have 
responded to

• See the change history for a class
• Set up a list of “watched entities”

• get notified when someone else changes a class
• get notified when there are any changes in the 

hierarchy branch that you care about 
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Class Hierarchy (More Details)
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Class Hierarchy (More Details)

Number of comments in the subtree
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Class Hierarchy (More Details)

Number of comments in the subtree

Number in bold indicates 
comments at class
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Notes And Discussion

Bring up
comments
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Change History
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Class Hierarchy (More Details)
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Class Hierarchy (More Details)
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Watched entities
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Creating Individuals: Just Like in 
the Desktop Client
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Creating Individuals: Just Like in 
the Desktop Client
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Browsing ontologies in 
WebProtégé

• View and edit the class hierarchy
• View and edit ontology metadata
• View and edit class definitions
• View and edit comments
• View and edit individuals
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Let’s Develop an Ontology!

• http://webprotege.stanford.edu
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Hands-on exercise

• We will create a simple ontology collaboratively
• Topic: Health insurance
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Select an ontology to edit

Select “ICBO Tutorial”
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Let’s develop a simple ontology

• Goal:
• Develop a simple ontology to represent health 

insurance information
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Initial Terms

• Provider
• Individual doctor
• Hospital
• Clinical practice

• Services
• Emergency visit
• Urgent care

• Claim
• Diagnosis
• disease from ICD9
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• Hands-on exercise
• Create classes
• Edit classes
• Comment on what others are doing
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Custom-Tailoring the Interface

• You can custom-tailor the interface per project and per 
user of the project

• If you are custom-tailoring in your own browser,  
WebProtégé saves the configuration as as your 
preferences for the current ontology

• You can customize

• the number of tabs
• the layout and content of each tab
• the size of each tab component
• the types of the components on the tab
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Class Details
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Class Details

Resize
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Class Details

Resize
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Class Details

Resize

Tuesday, July 26, 2011



Class Details

Resize

Save
Configuration!!!
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Portlet Toolbar

Controlling Portlet
(controls selection
for the whole tab)

Hide
portlet

Refresh
portlet
(VERY
useful)

Set
controlling

portlet
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Portlet Toolbar
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Hide
portlet

Refresh
portlet
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controlling

portlet
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for the whole tab)

Hide
portlet

Refresh
portlet
(VERY
useful)

Set
controlling

portlet

Tuesday, July 26, 2011
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Portlet Toolbar

Controlling Portlet
(controls selection
for the whole tab)

Hide
portlet

Refresh
portlet
(VERY
useful)

Set
controlling

portlet
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Configurations

• More detailed configurations are stored as an 
XML file on the server
• Need to edit it directly to fine-tune the project 

configuration

• Saving the configuration over-writes the 
project-wide configuration
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Accessing the Ontologies From
a Desktop Client

Protégé Server

WebProtégé
Desktop 
Protégé
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Same Projects On The Server
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Class Details in Desktop Client
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Class Details in Desktop Client

Same
class
hierarchy
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Class Details in Desktop Client

Same
class
hierarchy

Same
Annotation
Properties
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Class Details in Desktop Client

Same
class
hierarchy

Same
Annotation
Properties

Same
Restrictions
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Class Details in Desktop Client

Same
class
hierarchy

Same
Annotation
Properties

Same
Restrictions

Same
Comments
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Why Use The Desktop Client?

• Richer user interface
• some OWL experts may prefer it

• Familiar user interface
• You can invoke a classifier only from the 

desktop client
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WebProtégé: Take-Aways

• (Hopefully) easier to use than “good old 
Protégé”

• Supports collaborations
• Synchronous editing
• Notes and discussion
• Watched entities
• Change history

• Configurable user interface
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Collaboration Support

• Complete change history
• Discussions in the context of definitions
• Discussions stored and accessible after the 

ontology is developed to provide provenance 
information, design rationale, etc.
• in the context of the class definitions

• Support for social mechanisms to reach 
consensus
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You have developed an 
ontology.....

• Now what?
• Publish your ontology:

• to enable others to use it
• to have a Web link to your ontology

• or any concept in it

• to collect feedback form your users
• to make it accessible to applications via a web 

service API

• BioPortal: an open community-based 
repository of biomedical ontologies
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BioPortal

BioPortal

An (Over-Simplified) Ontology 
Lifecycle
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BioPortal Ontology Library
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BioPortal Ontology Library

Browse
the

BioPortal
ontology
library
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BioPortal Ontology Library

Ontologies in the library

Browse
the

BioPortal
ontology
library
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BioPortal Ontology Library

Ontologies in the library

Details about an ontology

Browse
the

BioPortal
ontology
library
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BioPortal Ontology Library

Ontologies in the library

Details about an ontology

Library filters

Browse
the

BioPortal
ontology
library
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Explore the BioPortal Library
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The Ontology Catalog

• Find metadata about the ontologies
• authors, versions, dates, documentation

• Filter ontologies
• by category (e.g., anatomy)
• by group (such as OBO Foundry ontologies)
• by (part of the) name, type
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Hands on exercise

• Explore the BioPortal ontology library:
http://bioportal.bioontology.org
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Now you want your ontology to 
appear in the list

• Log in to BioPortal
• Upload your ontology
• Get a link to send to your collaborators or to 

publish on your web site
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Now you want your ontology to 
appear in the list

• Log in to BioPortal
• Upload your ontology
• Get a link to send to your collaborators or to 

publish on your web site
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Create a BioPortal account

Click on the “Register” link
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New user registration form
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New user registration form

We would really like
to know what you 

are using BioPortal for
(our funders, too!)
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Creating an Account in BioPortal

• When you create an account
• you can submit new ontologies
• you can comment on existing ontologies
• you can create mappings
• you get an API key to use for REST service calls
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Log in to BioPortal
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What Ontologies 
Should/Can Be Submitted?

• The ontology needs to be ready for the wider 
community to see 
• Anyone can browse BioPortal and see your ontology
• Don’t publish “toy ontologies”

• Your published ontology can (and often is) “work in 
progress”
• You can publish early versions to collect feedback or to 

inform community about your work

• Always indicate the maturity status of the ontology in 
the metadata
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What happens next?

• BioPortal parses and indexes your ontology
• While the ontology is parsing, its metadata is 

available, but the ontology itself is not available 
for browsing

• Usually takes 1-2 hours before the ontology is 
fully loaded and indexed
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Evolving Your Ontology

• Now you have a new version of your ontology
• If you are the ontology administrator, you can 

upload the new version

You see these 
buttons if you are 

the ontology 
administrator
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What can you do now?

• Tell your friends where your ontology is
• and ask them to provide feedback
• give them a link to download your ontology for their 

use

• Send links to specific classes
• Use REST web service API to access your 

ontology and any of its components
• Subscribe to updates to your ontology
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When you are on the metadata 
page for your ontology ...

You get a link to share
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Do you need to send a new link 
to everyone now?

• The purl.bioontology.org URL resolves to the latest 
version of the ontology

• You can add a class name to the URL to access the page 
for the class
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BioPortal

BioPortal

An (Over-Simplified) Ontology 
Lifecycle
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Ontology Evaluation

• Ontologies are not like journal articles:
• It is difficult 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 different from 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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Some Ontology Metrics are 
Subjective

Tuesday, July 26, 2011



Some Ontology Metrics are 
Subjective

What is a “good” feature in some setting, can be a “bad” 
feature in another setting
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Some Ontology Metrics are 
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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
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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

Which ontology from the library is 
appropriate for my task?
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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

Which ontology from the library is 
appropriate for my task?
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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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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
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Types Of User Feedback

• Projects that use the ontologies
• Ontology reviews
• Notes on ontologies and term requests
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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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Projects appear as part of the 
ontology metadata
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Use this page to create 
a new project
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Describe Your Project
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Describe Your Project

Project description
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Describe Your Project

Project description

Ontologies that the
project uses
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As A Reviewer,  You Can 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-specific comments
• Are there problems with specific concepts?
• What alternative definitions should be used?
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Creating a review

• On the ontology metadata page:
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Creating Notes

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

(e.g., references, supporting documentation)
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Notes on Classes
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Types of Notes

• Comment
• Change proposal

• New term proposal
• New relationship proposal
• New attribute value
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All Proposal Are Structured
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Email Notification

• You can subscribe to be notified when a new 
note appears for any class in your ontology of 
interest
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How BioPortal And WebProtégé 
Talk to Each Other

• View BioPortal Notes in WebProtégé
• View notes created in BioPortal as you are editing 

the ontology in WebProtégé

• Add references to BioPortal classes using 
BioPortal reference widget in WebProtégé
• Search BioPortal
• Create a reference to BioPortal in your ontology

• Post notes form WebProtégé to BioPortal
• The notes will appear on the classes in BioPortal

• Archive notes in WebProtégé to hide them in 
BioPortal display
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BioPortal Notes in WebProtégé

BRO in BioPortal
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The Same Class In WebProtégé

The same notes in WebProtégé
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Sets Of Notes in WebProtégé

BioPortal Protégé
server

WebProtégé

NotesTree
Portlet

BioPortal
Proposal
Portlet
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BioPortal Proposal Portlet in 
WebProtégé
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BioPortal Proposal Portlet in 
WebProtégé

Version id in BioPortal
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Actions On BioPortal Notes

• View a note
• Reply to a note

• The reply will be from “WebProtege”

• Create a new note
• Try creating a note for a deprecated class
• A note will be from “WebProtege”

• Change the status of the note 
• BioPortal user interface doesn’t reflect the new 

status at the moment, but the REST services do
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Replying to a Note
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Reply in BioPortal
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BioPortal Reference Widget

• Allows references to classes in BioPortal
• A property can be configured to link to classes 

from a specific ontology
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Find the Property Value in BioPortal
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Find the Property Value in BioPortal

Find the value
in BioPortal
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Search BioPortal
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Search BioPortal
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Search BioPortal

Search
term
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Search BioPortal

Search
term
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Search BioPortal

Search
term
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Going Back to The Insurance 
Ontology

• The disease_code is configured to link to the 
ICD-9 ontology in BioPortal

• Exercise
• Create instances of claims
• Add disease codes
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Under The Hood of WebProtégé

• Administering the WebProtégé server
• Changes and Annotation Ontology
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Administering The WebProtégé 
Server

• An Administrator can
• Add new projects
• Set permissions for projects 
• Create new users and add them to groups
• Temporarily stop access to the project so that you 

can run a classifier
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Log In As Admin
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Admin Screen
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The Metaproject: 
Configuring Permissions
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What Have We Learned Today

• Workflow for collaborative ontology development
• WebProtégé

• Ontology editing
• Collaboration: comments, discussion
• User interface configuration

• BioPortal
• Publishing ontologies
• Commenting on ontologies
• Requesting new terms

• Cross-talk between BioPortal and WebProtégé:
• Components of a single collaborative workflow
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Thanks!

• The Protégé Team
• Tania Tudorache 
• Csongor Nyulas
• Timothy Redmond
• Jennifer Vendetti

• The BioPortal Team
• Paul Alexander
• Michael Dorf
• Ray Fergerson
• Trish Whetzel
• Pradip Kanjamala

• Mark Musen
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