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Collaborative Ontology Development

Collaboration: several users contribute to the
development of one ontology

Mechanisms for carrying out discussions,
and

Reach consensus (e.g., polling, moderators)
Collaboration workflows — no one-size fits all

Social platform for developing ontologies

Each community does it its own way




Collaborative Protegé Features

Extension of existing Protégé system

Support for:

annotating ontology components and changes in the
ontology

discussion threads

proposals and voting
searching and filtering
defining users, groups, policies

Works in Protegée 3.x OWL and Frames

Available in multi-user and stand-alone modes

Distributed with Protégé installation



http://protege.stanford.edu/doc/collab-protege/
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This is an example of a comment an a class.

Description

You may also insert internal links to other entities in the ontology. For examgle, if wou
refer to class Pizza, wou select from the "Add Internal Link" comibo box, Class and select
the class Pizza. This will generate the following link:

@ S ey, CO-odde. orgfontologies fpizza/ 2005 P10/ 18 /pizza. owl#Pizza'

[f wou click on the link atbowe, a window will pop up with the details of class Pizza.
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Annotations and Discussion Threads

* Annotations are linked to a
specific ontology component

* Different types of annotations

* Annotations types can be
extended with no extra coding

* Users may annotate:
- classes
- properties
I - individuals
- the ontology as a whole

* Annotations may be filtered and
searched based on different
criteria
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Changes Tab

® See the history of a concept

® Users may comment on
changes; for example on a
class rename operation or on a
change of a domain property

® Browse the change details (e.g.

author, creation date, sub-
changes, etc.)
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Chat Tab

Exchange live messages
between users connected to
the same Protégé server

Supports HTML formatting
(hyperlinks, bold, italics, etc.)

Internal links to ontology
entities (e.g., @'Gene’)

Chat available also as a Tab
plug-in
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The Collaboration Framework

Ontologies supporting the collaboration process

Discussions and is about —> Changes
Proposals
is about applies

D/ s approve
components/axioms {aG:WIItIEIS, t?slcs. b—— privilige Roles
create proposal for control structures)

APl access

Annotations
API

Changes
API

Workflow API

Policy
Manager

Ontology Access API

Ontology repository

Gene
Ontology

Guidelines
Ontology




The Collaborative Framework +
Clients

Collaborative Protégé

Eile  Edit Project

DeE *

owL

&

Reasoning

ey

@S

Code

Tools

Window  Code

SUBCLASS EXPLORER.

(@ Memana(hesaarus.owh | @ owicisses | W Propertics | 4 indniauals |

W

<€pm tégé

Cultaturatiur

<O Discussion Threads | 0 search | @ chat |
For Project: @ For Class: |http:/ fncicb.nci.nih.gov/xmlj owl/EVS /Thesauru| | Inferred View,
Pa TFem (& ©F Amnotattons | OF Chanaes | AlAm.acha) |
Asserted Hierarchy w ®
@ Abnormal_Cell_Kind . Property Value W‘Er‘ﬁy e “
@ Actiity Kind = DEFINITION <def-source>NCI</def-source> <def-definitio| | annotations on e - x
- which pramete the of blaod cellz.<
@ Anatomy_Kind v <5 It seems 10 me that Hematopoietic Growth Factor should be a child
- = FULL s <term-name>Hematapoietic
@ Biological_Process_Kind e e -group »5Y <ter < | agree but come of the children are cytokines ie. IL-3, so we wi
@ Chemicals_and_Drugs_Kind fterm-source> ¥ <D Ifthe children don't logically fit under the parent or grandparer
@ Chemotherapy_Regimen_Kind o FULL_ ST <term-name>Hematopoietic Growth ¥ <D Nicale s right; this term probably should have not been us
| Diagnostic_and._Fragnastic_Factors._Kind Factor=term-names<term -group>FT<term- <® My naive question - I a Hem atapoletic Grawth Factar al
rm-source>
0 _anatamy_kind
@ EO_Findings_and_Disorders_Kind 2 NC1-META_CU crozeszz
cuiom ene_Kind 3 Preferred_Name Hematapoietic Grawth Factar
@ Findings_and_Disorders_Kind =] rdfs:label Hematopoietic Growth Factor
ene_kina = semanic_ivpe Amino Acid, Peptide, or Protein
© Gene_product_king = synomm Hem sspoiet Cytokine
w @ Cene_Product
b @ Functional_RNA ¢ ea « |
@ hnRNA Il
@ Messenger_RiA |® Cytokine
v @ Protein |© Crne_Produrt_Frended_Ry_Gene came _Factnr_Cene
» @ imprinted_Protein ©) Gene_Product_Has_Associated_Anatomy some Bone_Marrow Details
» @ Protein_Complex_Subunit |E) Gene_Product_Has_Biochemical_Function some Growth_Factor
b @ Protein_Family ) Cene_Product_Has_Chemical_Classification some Glycaprotein Description
v @ Protein_Organized_by_Function |© Gerve_Pruuuwt_Plays Rule_in_Biuluyival_ruves surme Hematupuiesis | | i seems ta me that Hematopaietic Growth Factor should be a child of
> @ chuperone Cramth Factor rather han 2 child af Cytokine. Anyone?
» ® Complement_Component_Protein Gene_Producs_Plays_Role_In_iolagical_Process some Cytokine_Signaiin
v @ ytokine Gene_Product_Plays_Role_In_Biological_Process sorme Intercellular_Com
© Cardiotrophin-1
» @ Chemokine
y S| || O @ 2R e
S Auhor
> @ interleukin [ioa
© Leukemia_nnibitery_Factor
<1 a I To]| | Createa £ # ¥ & wmodified LR
[Rematops & 33 2 & B o ® Logic View © Properties View | || # 02/26/2008 00:15:11 EST

Ty WebProtége || Casses ) | Fropertes | Indivicuals

Ontology: NCIThesaurus 0712. Loggecinas Tania Tudorache Logout

Class Tree -2l
# Creakeohiss ) Dekte obss
 ® EO_Anatomy_Kind
@ @ EO_Findings_and_Dsorcers_Kind
& ® Eauipment_Kind
& ® Findings_and Disorckrs_Kind
@ ® Gene_Kind
= ® Gene_Product_Kind
® Gene_Prodict
@ Functonal RNA
® hoRNA
® Messenger_ANA
o Protein
@ ® Imprintee|_Protein
Complex_Subunt

9 ® Protsin_Organized_by_Function
9 ® Chaperone
& ® Complment_Compennt_Protein
= ® Cywkine
© Cardtrophin-1
5 ® Chemokine
& @ Hematopoktic_G rowth_Factor -
@ ® Inerieron
@ ® Interiukin
@ Lsukemia_Innibitory_Fastor
® Leukereguin
© Lymphekine
© Oncostatin-i
® Pre-5-CelL Cobony-Enhancing_Factor
© Thymi_Stromal Ly mphopoitin

WebProtégé

Send us feedback! Decumeniation | Protégé Web site | Protége Wiki| About

Metackia

Acd content to this tab v £J) Addtab v

Properties for Hematopoistic_Growth_Factor ~f @)%

Proparty Value
NCL_META_CUI

DEFINITION

Language
Clozssze
NCIEndogenous growth factors whizh promote the cievelopment of blood cels.

Preferred_Name Hematopoitic Growih Factor

Axioms for Hematopoietic_Growth_Factor =@

Equivalent classes (Necessary and Sufficient conditions)

Cytokine

Gene_Product_Encoded_By_Gene some Hematopokt_Facior_Gene
Gene_Product_Has_Assoc ted_Anatomy some Bone_Marrow
Gene_Produot_Has_Biochemical Function some Growth_Factor
Gene_Product_Has_Chemical_Clssification some G lycoprotein
Gene_Product_Plays_Roke_In_Biokgical Frocess some Hematopoies s

Notes for Hematopoietic_Growth_Factor ~|2@)x

New Topic Reply Collapse <Previous Next> Displaying page 1 of | pages

Text Author Date

Comment et 02/26/2008 00:15:11 EST
Itseems to me that Hematopokti G rowth Factor shoukd be a chikd of Growth Fastor rather than a ehik of Cytokine. Anyone”

>>RE: Comment ehd 0304/2008 14:45:5 EST

| agres but come of the chidren are cytokines . IL-3, 50 we will have to be careful f we move the Hematopostis Growth Fastor header. This

5 ind of a trcky scheme 10 begin wilh as Some protzins fit Into more than one of the headers . IL-8 & an interleukin anda che mokine.

>>RE: Comment Nicok.
If the chidren don't ogically fit under the parent or grandparent then the whele Structure & suspect, Descriptive terms arent necessariy good

Collaborative Framework

Discussions and

Ontologies supporting the collaboration process

is about
Proposals

Workflow
(activities, 1asks,

componenis/axioms
P contral struciures)

create proposal for

API access

Changes

Rules

Worldflow
API

Annotations
API

Changes
API

Ontology Access API

Ontology repository

NCI
Thesaurus

Guidelines

Gene

Ontology Ontology




WebProtege — quick overview

WebProtégé is an open source light-weight ontology editor for the
Web

It is a Collaborative Protégeé client

Main features of WebProtégé:

Browsing of ontologies on the Web
Lightweight ontology editing

Designed using a portal metaphor: The user interface is
composed of reusable components, called portlets

Customizable Ul by drag-n-drop and by showing or hiding
different ontology tabs

Extensible: Developers may easily implement their own tabs and
portlets
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. WebProtege GUI — showing the NCI
Thesaurus
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WebProtége - Architecture

2 sides of the story: server
and client

Server is completely
iImplemented in Java and
makes API calls to Protege

Client side is developed in
Java, and later compiled into
JavaScript

Communication between
server — client is done with

GWT RPC (can be done in
other ways, too)

WebProtege .
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) Addcontentto ths tab ~ £ Addab v

BIOES H

JavaScript at
run- time

| Java at
| development time
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Client side
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N

WebProtegé Server | Java

a0

Protégeé Collaboration

Framework
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Server side
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WebProtegé Ul

Portal metaphor (inspired from MyYahoo and
iGoogle)

Portlets are panels that have some functionality (e.g.
display the properties of a class) and can be
dragged around

Users can customize the layout of WebProtege:

Enable/disable tabs
Customize the portlets in a tab

Configuration is stored on server and it is per
project/user

Uses a 3" party widget library: GWT-ext
14
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First page in WebProtéege
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WebPFrotege = MozillaTHiretox
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What is already out there..

* Tabs:

Classes

Properties

Individuals

Discussions

Metadata

Other terminologies (BioPortal search)
etc.
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What is already out there..

* Portlets:

Class/property tree
Property values
Restrictions

Notes and discussion
Individuals list

Property form

OBO < OWL converter

etc.

18



Form-based editing support
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myocardial infarction RID3236 Radlex ®x o
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Transferring data from localhost...
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Other terminologies tab — see possibly related
concepts from terminologies in BioPortal
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' (414 unread) ... [g] Protege 3.4.1...| [g] WebProtégé ] NCBO Bioport... @] NCBO Bioport... ‘ [@] WebProtégél &3 |Ez Zimbra: Inbox... [o] ISWC 2009 W... #§ Open Biomedi... ;- Loading... | v

Send us feedback! Documentation | Protégé Web site | Protége Wiki | About

My WebProtégé  Classes *  Other terminologies *  Discussions #

Ontology: ICD 11, Login for more features.  Search

Class Tree [ 2] () 3¢ BioPortal search results for ICD11 (A15-A19) Tuberculosis

Contents Ontology
= @ owl:Thing Tuberculesis Bleeding History Phenotype
= & ICDN TUBERCULOSIS DermLex
= @ ICD11 (ADD-B99) Certain infectious and parasitic diseases (CHAPTER I)
& ICD11 (ADD-ADD) Intestinal infectious diseases
» ICD11 (A15-A19) Tuberculosis
@ ICD11 (A20-AZ28) Certain zoonotic bacterial diseases
% ICD11 (A30-A48) Other bacterial diseases tuberculosis Human disease
& ICD11 (ASD-AB4) Infections with a predominantly sexual mode of transmission tuberculosis Experimental Factor
ICD11 (AB5-ABS) Other spirochaetal diseases Ontology
» 1CD11 (AT0-AT4) Other diseases caused by chlamydiae Mycobacterium tuberculosis subsp. tuberculesis MCEBI organismal
classificati
+ ICD11 (A75-AT9) Rickettsioses s e
, ICD11 (AB0-A8S) Viral infections of the central nervous system B BRCERLNAS DU
Diseases (10th Revision)
ICD11 (AS0-ASD) Arthroped borne viral fevers and viral hasmorrhagic fevers
s ICD11 (BOO-B0G) Viral infections characterized by skin and mucous membrane lesions
» 1CD11 {B15-B18) Viral hepatitis Bone Tuberculosis NCI Thesaurus
¢ ICD11 (B20-B24) Human immunodeficiency virus (HIV) disease bovine tuberculosis Human disease

Tuberculosis Galen
TUBERCULOSIS ICD9

Tuberculosis NCI Thesaurus

avian tuberculosis Human disease

=1 == R

BB

ICD11 (B25-B34) Other viral diseases cardiovascular tuberculosis Human disease
# ICD11 (B35-B49) Mycoses
» ICD11 (B30-B64) Protozoal diseases
& ICD11 (BEe5-B83) Helminthiases

ICD11 (BB5-B89) Pediculosis acariasis and other infestations
» ICD11 (B90-BY4) Sequelae of infectious and parasitic diseases generalized tuberculosis Human disease
» ICD11 (B85-B97) Bacterial viral and octher infectious agents hepatic tuberculosis Human disease
& 1CD11 (B99) Other infectious diseases Joint Tuberculosis MCI Thesaurus
& & ICD11 (C00-D48) Neoplasms (CHAPTER II)
® @ ICD11 (EDD-E30D) Endecrine nutriticnal and metabolic diseases (CHAPTER IV)
® @» ICD11 (F0D-F39) Mental and behavioural disorders (CHAPTER V)

(=]

cutaneous tuberculosis Human disease

(=]

endocrine tuberculosis Human disease

&

gastrointestinal tuberculosis Human disease

(=]

joint tuberculosis Human disease

laryngeal tuberculosis Human disease

T P O SRR P TR I o

Done




Customizable everything...

* Each community/user/group/etc. has its own
requirements on the user interface

* ... tough on the developers

* Solution: Make everything customizable (as much as
possible)

- ... also tough on the developers :)

\ 21




WebProtege - Opera

Eile Edit View Bookmarks Widgets Tools Help

= X
A 'E WebProtége o

“ ® & » @ E‘j +" B http:/fbmir-protege-devl/webprotege/

My WebProtége

Collaborative Pizza *

S5end us feedback! Documentation | Protégeé Web site | Protégeé Wiki | About

Classes * Properties * Individuals * Motes and Discussions * Metadata *
Ontology: Collaborative Pizza. Login for more features. Save Layout Add content to this tab~r [And mhr]
1 ClassesTab
Class Tree | [ || ) | Properties
8 IndividualsTab
: : MetadataTab
= & owl:Thing Value
[ MNotesTab
= DomainConcept @
Country PropertiesTab
IceCream Create your [C] OtherTerminologiesTab
Pizza
PizzaBase Add your own tab
PizzaTopping
ValuePartition T
Axioms ek
Notes ek
Mew Topic Reply Expand <=Previous MNext> Displaying page 0 of 0 pages
Subject Author Date
b

B BN - < 100% -
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WebProtege - Opera

Eile Edit View Bookmarks Widgets Tools Help

r
b 4 |% WebProtége -+

4 ® = » ‘B m +" B http:/fbmir-protege-devl/webprotege/ SANEs | x

My WebProtége

Ontology: Collaborative Pizza.

Classes * Properties * Individuals *

Collaborative Pizza *

Login for more features. Sawve

Motes and Discussions *

ut

S5end us feedback! Documentation | Protégeé Web site | Protégeé Wiki | About

Metadata *

[] Add content to this tabv [ ]Add tab~

.

Mew Topic Reply Expand <=Previous MNext> Displaying page 0 of 0 pages

Subject

Class Tree | [ || ) | Properties ||| [ ] |
= owl:Thing B Value Language
= # pomainConcept " Create your own tab b
2] Country
] lceCream
4 o Pizza Tab Label: My Custom Tab
[+ & PizzaBase Number of columns: 3
2] PizzaTopping . e
& & ValuePartition Width column 0 (%): 33 &
Width column 1 (%): 33 1
. NS
width column 2 (%): 33 1
Z >
Configure the - NI

Author Date

-

B BN - < 100% -
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Wehi'rotégé = Opera

Eile Edit View Bookmarks Widgets Tools Help

X
b 4 |E WebProtege +

“« €« 5 » (%) E‘j +" B http:/fbmir-protege-devl/webprotege/ The new tab, in v

which the user can

S5end us feedback! Documentation | Proj put

add any portlets
My WebProtégé  Collaborative Pizza * yp

Classes * Properties *  Individuals * MNotes and Discussions * Metad‘ta # My Custom Tab * > /

Ontology: Collaborative Pizza. Login for more features. Sawve ut Add content to this tab~r @Aﬂd tab~r
Class Tree | [ || ) | Properties | [ ][ | | 2 Class Tree ||| [ ] |
= owl:Thing Value Lan... = owl:Thing
= DomﬂiﬂCDﬂEEptI@ = DomainConcept I@

Country Country
lceCream lceCream
Pizza Pizza
PizzaBase PizzaBase
PizzaTopping PizzaTopping

ValuePartition ValuePartition
1
|}
Notes |k )[4
New - Displaying page
. ReplExpa<PreviNext
Topic plExp ' 0 of 0 pages

Subject Author Date
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WebProtege — a platform for developing
your own web-based applications

* Pluggable + customizable — take it apart in pieces and
use what you need in your applications

* Very soon:
- Have a direct addressable URI for each ontology

- Embed WebProtége tabs, portetls or services in
your own web application

25



WebProtege installation

* Tomcat or another servlet engine
* Download the war file from the WebProtégée wiki page

* Follow the step-by-step Administrators' Guide

. 26




Extending WebProtege

Plug-in infrastructure very similar to Protégeé's: create
your own tabs and portlets

Just extend: AbstractTab and AbstractEntityPortlet
Implement your own RPCs, if needed
Reuse existing portlet code

Writing a tab — as easy as creating an empty class
that extends AbstractTab

Promise to have soon some more documentation :)
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What's next?

Short term

Migrate Collaborative Protége and WebProtégé to
Protege 4

Finalize the plug-in mechanism
Improve the editing support
Migrate to a new widget library

Documentation!
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What's next? (cont.)

* Medium term

* Support collaboration features that are not yet available
* Conflict management
* Workflow support

* Evaluate in different projects (We need your help!)

* Long term

* You tell us!

29



Get involved!

If you would like to get involved, talk to us!

Contributions from the community are welcome

Implement your own plug-ins for WebProtége

* |f you used any of the tools, we would be happy to get
your feedback!

THANK YOUI!




—— —

Resources

Collaborative Protégeé Users' Guide

Collaborative Protégé paper:

- Supporting collaborative ontology development in Protégé, T. Tudorache, N. F. Noy, S. W.

Tu, M. A. Musen, 7" International Semantic Web Conference, Karlsruhe, Germany, Springer.

Published in 2008, http://bmir.stanford.edu/file_asset/index.php/1374/BMIR-2008-1331.pdf

WebProtége short paper:

- Web-Protege: A Lightweight OWL Ontology Editor for the Web. Tania Tudorache, Jennifer
Vendetti and Natalya Noy,
http://www.webont.org/owled/2008/papers/owled2008eu_submission_40.pdf

Try WebProtégé out:

Accessing Collaboration features from other applications:

Protege client-server tutorial
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http://protegewiki.stanford.edu/index.php/Collaborative_Protege
http://bmir-protege-dev1.stanford.edu/webprotege/
http://protegewiki.stanford.edu/index.php/ChAO_API
http://protegewiki.stanford.edu/index.php/Protege_Client-Server_Tutorial
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