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ABSTRACT

Ontologies are becoming so large in their coverage that no sin-
gle person or a small group of people can develop them effec-
tively and ontology development becomes a community-based en-
terprise. We present Collaborative Protégé—an extension of the
Protégé ontology editor that we have designed specifically to sup-
port the collaboration process for a community of users. During the
ontology-development process, Collaborative Protégé allows users
to hold discussions about the ontology components and changes
using typed annotations; it tracks the change history of the ontol-
ogy entities; it provides a chat and search functionality. Users edit
simultaneously an ontology stored in a common repository. All
changes made by a user are seen immediately by other users. Col-
laborative Protégé is open source and distributed with the full in-
stallation of Protégé.

1. BACKGROUND

Recent developments are dramatically changing the way that sci-
entists are building ontologies. First, as ontologies are becoming
commonplace within many scientific domains, such as biomedicine,
they are being developed collaboratively by increasingly large groups
of scientists. Second, ontologies are becoming so large in their cov-
erage (e.g., NCI Thesaurus with 80K concepts) that no one user or
small group of people can develop them effectively. Hence, orga-
nizations such as the NCI Center for Bioinformatics “outsource”
some of their ontology development to the scientific community at
large. Third, in the last one or two years, many users have become
quite familiar and comfortable with the concept of user-contributed
content, both in their personal and professional lives (cf. Web 2.0).
Thus, domain experts need tools that would support collaborative
ontology development and would include collaboration as an inte-
gral part of the ontology development itself.

2. SYSTEM DESCRIPTION

Our laboratory has developed Protégé—a widely used open-source

ontology and knowledge base editor [2]. At the time of this writ-
ing, Protégé has more than 100,000 registered users. Users can
build ontologies in Protégé using different representation formal-
ism ranging from Frames, to RDF(S) and OWL, and store them in
file or database back-ends.

Protégé can be run as a standalone application, or in a client—
server setting. In the client—server mode, the ontologies are stored
on a central Protégé server. Users access the ontologies on the
server to browse and edit them through desktop or web Protégé
clients. All the changes that are made by a user in an editing session
are immediately reflected on the ontology stored in the repository,

meaning that also other users who are working on the same ontol-
ogy will immediately see the changes performed by others. This
mode of collaborative editing is different than the source code con-
trol model (e.g. CSV and SVN), in which users have to check out
a copy of the ontology, make their changes, then resolve possible
conflicts, and check in a new version of the ontology.

We have developed Collaborative Protégé! as an extension to the
client—server Protégé. Collaborative Protégé [3] enables users who
develop an ontology collaboratively to hold discussions, chat, an-
notate ontology components and changes—all as an integral part
of the ontology-development process. The key feature of Collab-
orative Protégé is the ability to create annotations. In this context,
annotations are typed comments (e.g. example, proposal, ques-
tion, etc.) attached to ontology components, or to the descriptions
of ontology changes, or to other annotations. We define the struc-
ture of the annotations in the Changes and Annotations ontology
(CHAO) [1]. CHAO contains classes that define the annotation
types (e.g. Comment, Proposal) and classes for describing differ-
ent types of changes that a user can do in an editing session (e.g.
Class_Created). Instances of the annotation types will represent
actual annotations that users are making on ontology components
or changes. To each domain ontology stored in the Protégé server
repository, we associate a CHAO knowledge base that contains the
instances of annotations and changes corresponding the to domain
ontology. Several domain ontologies can share the same CHAO
knowledge base.

3. USER INTERFACE

The user interface of Collaborative Protégé (Figure 1) is imple-
mented as a graphical extension of Protégé. Panel A in Figure 1
shows the class tree, panel B shows the selected class information
(in this case Gene_Product)—just like in the original Protégé
user interface, while panel C displays the collaborative tabs. Each
of the collaborative tabs supports one of the several collaboration
features. For example, in the Annotations tab, the user can add
comments to ontology components; in the Changes tab, the user
may see the change history of the selected class and comment on
a change; in the Search tab, the user can search all annotations on
different criteria; in the Chat tab, the user may discuss with other
online users, and so on.

An alternative user interface for Collaborative Protégé is Web-
Protégé® — a web-based interface to the Protégé back-end that sup-
ports light-weight editing as well as some of the collaboration fea-
tures.

"http://protege.stanford.edu/doc/collab-protege/
Zhttp://bmir-protege-dev 1 .stanford.edu/webprotege/



-4 Sejd ekl (FIE/W O/ YOt e/ Yo ECEe/ /DY 126/ j» OWIL RDE FilEs) e =) 3
File  Edit Project OWL Reasoning Code Tools Window Change Collaboration Help
/]
NEeE B0 wd e E < qaprotégé
(i & Metadata (Thesaurus.ow) | OWLClasses | I Properties ’ 4 Individuals ’ = Forms | Changes | ChangesKBViewTab ‘ :(,4,.||\ummu-m
4 =B .
; G=F T «=) Discussion Threads | Bl search | @ Chat ‘
For Project: @ Thesaurus For Class: Gene_Product (instance of owl:Class) [ | Inferred View,
A . 0" Annotations | 0 Changes |
< o e
Asserted Hierarchy e U 4R [J Annatatic Fiter By auther, S =
ol Thing = Property ‘ Value ‘ Lang‘ er|Zy ad o
b rdfsiClass rdfs:comment Discussion Threads comment Y@ A
» Abnormal_Cell_Kind £ code C26548 » <3 Discussion of the Collaboration Tab -
» O Activity_Kind 3 DEFINITION <def-source>NCl</def-source> <def-definition>A B <) CDA47 seems to have a mistake among its asserted biochemical functic
» Anatomy_Kind protein or RNA whose structure is represented in and ¥ <2 This term is clearly mis-assigned to the cell adhesion molecules, Swiss
> Biolagcal_Process_Kind determined by genomic sequences. </def-definition> b <O What term daes this go with?
» O Chemicals_and_Drugs_Kind 23 DesignNote | In NCI Thesaurus: includes Proteins, Functional RNAs, b <2 Integrin alpha 5 is listed in two instances among the Cell Adhesion Mo
ch th Regl Kind Protein Complexes, and Riboprotein Complexes c Products DI Jon Thread
emotherapy_Regimen_Kin ene Products Discussion Threa
> e N 3 FULL_SYN <term-name>Cene vye =
» Diagnostic_and_Prognastic_Factors_Kind Product</term-name> <term-group>PT</term -group ¥ |«@ GO Biological Pracessl've been examining the depths of the GO he
> EO_Anatamy_Kind ><term-source>NCl</term-source> <E) UPDATEOUr next meeting is scheduled for Thursday March 13/%
» @ EO_Findings_and_Disorders_kind 3 FULL_SYN <term-name>GCenome Encoded (7| »]
» @ Equipment_kind Entity </term -nam e> <term-group>S5Y</term-group>
o . <term-source>NCl</term-source> ‘ |'| L]
> Findings_and_Disorders_Kind = NCLMETACUl
055397
b © Gene_Kind -METACUI | CLOS529 i
v @ Gene_Product_Kind 3 Preferred_Na.. Gene Product Details .
v Cene_Product =) rdfs:label Gene Product CO Biological Process =
I've been examining the depths of the GO heirarchy for a way to represent —
Functional_RNA
» - B Semantic_Type | Classification the proteins in the Gene Product branch by Biological Process and it is very
hnRNA 3 Synonym Gene Product deep. One thing | have noticed is the outdated GO_Slim seems to give
Messenger_RMA = good coverage, but even that needs a little trimming. There are some
» @ Protein SiSsnane Gename Encoded|Entity surprises that | didn't anticipate as well (.e. Proteolysis is not in the
X — Catabolic Process branchy. | have put together a heirarchy based on this
p @ Protein_Fragment i
» Protein_or_Riboprotein_Complex
» Molecular_Abnormality_Kind Author
v O NCIKind <5 elhao3
» Canceptual_Entities =
- — ¢ o o o
il RO [ Trl| | createa A ¥ ¢ & odified Pk ¥ ¥
Biological Process| PR P2 L : ] & 02/26/2008 09:46:35 EST =

Figure 1: The Collaborative Protégé extension used with the NCI Thesaurus. Panel A shows the class tree; panel B displays the
description of the selected class Gene_Product; and panel C shows the discussion among users about this class.

4. KEY FEATURES

In this demonstration, we will highlight some key features of
Collaborative Protégé.

Annotation of ontology components and changes. Users
are able to create notes or annotations of different types associated
to ontology components (e.g. comment, example, proposal, etc.) or
change events (e.g. the creation of a class). Collaborative Protégé
also provides the ability to create discussion threads attached to the
ontology as a whole.

Change tracking. Collaborative Protégé records all actions made
by a user and stores them in a structured log as instances of the
Change class of the CHAO ontology. The change log contains
information about who and when made a change in the ontology.
Because the changes are also stored as instances of the CHAO on-
tology, they can also be annotated to record design rationale, or
other information.

Filtering and Search. For projects with large sets of annota-
tions, search and filtering are crucial features. Users of Collab-
orative Protégé can filter and search in each of the collaboration
panels using different criteria, such as author, date, annotation text,
and annotation type.

Chat. Users connected at the same time to a Protégé server can
discuss and exchange live messages. One feature that sets Collabo-
rative Protégé chat functionality apart from other chat clients is the
support for sending links to entities in the ontology (e.g. a class).
The user who receives a chat message containing an entity link,
can simply click on that link, and she will see the definition for that
entity.

Extensibility and API access. We designed Collaborative Pro-
tégé in such a way that it is very easy to extend the annotation types
available in the user interface. It only requires to add a subclass of
Annotation in the CHAO ontology and the tool will be able to
handle the new type of annotation. Collaborative Protégé is built
using a plug-in architecture, meaning that other groups can very
easily add their own custom collaboration panel. The extensibility
is made possible by exposing all the collaboration information (e.g.
annotations and changes) through API calls, so they can be easily
used and integrated in other applications.

S. CONCLUSIONS

We have presented Collaborative Protégé — an extension of the
Protégé editor that supports the collaborative ontology develop-
ment process. Some of the main features of the tool include the
possibility to annotate ontology components and changes, change
tracking, search and filtering of annotations, a chat functionality
and simultaneous editing. Collaborative Protégé is open source and
distributed with the Protégé installation.
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