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ABSTRACT

Libraries are places to share and to exchange information. As well, e-libraries can facilitate information access to digital
documents and then improve knowledge exchanges and social interaction between members of communities on the
Web. This article presents AnT&CoW (Annotation Tool for Collaborative Work), an annotation plug-in. Its design is
based on scenarios. AnT&CoW supports discussions between users of an e-library; it enables document and annotation
indexation according to a community classification schemes. User interactions might result in new document creation,

so the tool also supports document creation..
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1. INTRODUCTION
Digital libraries facilitate information access and storage,
available for a large community of users. Digital
documents should be easily retrieved and archived, so
large number of researches focuses on the development
of efficient information retrieval techniques and
optimized data storage. As stated by [21], these issues
are only some aspects of the information environment.
Libraries are also places for users to share and to
exchange knowledge about library contents. New
services are then required: communication between
members, knowledge structuring and organization,
contextual  archiving [2] and contextualizing
information exchanged around the documents. Our issue
concerns the definition of e-services to enhance
document reading and to permit users to share and
exchange knowledge.
Texts comments are traditionally exchanged by
annotation on hardcopy of texts [22]. Even if several
systems provide digital documents annotation functions,
they do not propose global annotation support. They
support document access through metadata or they
support unstructured member’ discussions through posts.
Our tool provides functions as Web documents
annotation and annotation structuring in discussion
thread by means of semi-automatic indexing.
In this article, we first present the annotation role for
Knowledge Management (KM) in e-library. In the next
section, we focus on the annotation role in emerging
communities. Finally, we present our scenario based
annotation tool for documentation and expertise sharing
and re-use.

2. ANNOTATION USE FOR KNOWLEDGE
MANAGEMENT IN E-LIBRARY

Annotations are active elements of document creation
and become fragments of a written document. From [9],
we can define several types of annotation: (1) The gloss
which is a fragment of text explaining a part of a
document, (2) the underlining mark pointing parts of a
document, (3) the note paraphrasing the main point of a
document, (4) the comment bringing new ideas out, and

(5) the discursive comment which is an arguing and
organised comment built cooperatively by exchanges
among authors. These annotations are firmly bound to a
document or to a topic. From a Semantic Web (SW)
perspective, [6] annotation enriches the document in
order to improve automatic document indexing and
retrieval [15]. Annotation is then used for Electronic
Document Management (EDM), document content
processing, document structuring, services
interoperability, and for some specific types of
cooperation (as in [19]’s scenarii of cooperation).

As well, annotation is an activity enabling interpretation
of a document and common interpretation shared with
others users. A document is considered as poor as it only
contains data or information. In our framework,
annotating a document means enriching it by linking an
advice and innovative ideas [1]. When annotating, a
user contextualizes document with a social
interpretation [20]; as he/she relates an annotation to a
document, he/she enriches it with traces of his/her
interpretation rising from his/her experience.

Annotating also contributes to the representation of an
event in the memory of each user. Individual knowledge
is then created while writing and exchanging. By means
of annotation, users enrich documents with individual
knowledge built during reading. This knowledge is built
cooperatively and shared by other members through
exchanges of interpretation. SW techniques for EDM
are then not suitable to merge knowledge and social
experience.

Capturing annotations and structuring of annotation
becomes then crucial to enable users to exchange and to
understand others’ interpretation. We then designed a
tool supporting the annotation activity which also helps
users to take part in a community by supporting
interpretation exchanges between them.

3. EMERGING COMMUNITIES AND
ANNOTATIONS

3.1. Collaborative exchanges between users



Annotation considered as a text fragment bound to a
document or a topic supports exchanges among users.
This is a very ancient activity coming from a medieval
practice of text interpretation; annotations enable
expertise sharing through hard copies diffused around
the world. Nowadays, in a computer supported activity,
as in a newsgroup or a blog, annotations could be seen
as posts bound to a discussion thread. They are
structured around a topic by means of rough metadata
(author, time, reply to) and supported by Social Web
tools [17] [10]. Several annotations tools are available
to annotate documents in order to share opinions and
beliefs [11], [24], [18]. These tools support the
emergence of new communities (newbies, specialists)
sharing their expertise and the expertise reuse.
Annotations are also well-known means for
collaborative writing [5], [28]. Annotations contain
several users interpretations. Once collected, they
represent a basis to write a new document. The draft
created by the collection of these annotations is a
multi-authored text involving a community of authors.
Annotations are then means to involve several users and
create a community. However, to understand and reuse
these annotations, users need to keep the context of their
creation by structuring them on the basis of other
annotations and stored documents.

To support community emergence, our tool should
enable shared interpretation through exchanges, but also
support collaborative annotation structuring and
indexing according to a shared classification.

3.2. Classification elaboration and sharing

Community members are linked together by a topic of
interest, but also implicitly by the “sociolect” [23] (their
“jargon”) they develop when they communicate and
exchange information. A sociolect is the way a social
group is speaking i.e. the lexicon it shares, the
connotations it shares. This sociolect enables them to
identify themselves as being a part of the same
community. To classify their annotations, documents
and topics, community members will use their shared
vocabulary. This shared language is working as a
“folksonomy”, a  social  classification  [25].
Folksonomies permit to trace knowledge creation for
instance in looking at the indexes which are newly
created for a document collection. Some annotation
tools are based on ontologies, which enable document
structuring and categorization, as recommended by the
Semantic Web [6]. We can quote among others [12],
[13], [14], [16], [27] where annotations are used to
index and enable search engines to retrieve documents.
But ontologies are heavy and set once only (or nearly).
They hardly permit new concepts and neology in
classification as folksonomies. Folksonomies or
sociolectal  classification could strengthen the
community.

In fact, this sociolect enables to grasp community
concepts because the community is defining a
classification scheme (CS) which will help them to

structure the concepts they handle [26]. Following a CS,
users can index and retrieve annotations or documents
according to a topic but also to an argument (to
understand the benefits or drawbacks, to know pro or
cons).

In a digital library with a large collection of documents,
building classification resources is a tedious and
time-costly activity. This acknowledgement leads us to
suggest the use in our annotation tool of a Natural
Language Processing (NLP) module enabling the
semi-automatic extraction of terms and relations
resources from texts. This NLP module will also help a
user indexing her/his annotation.

Using semi-automatic  classification, community
members will then be able to elaborate and share their
own classification based on their specific vocabulary.
Such a classification is easily shared by newcomers.
They easily understand the common vocabulary as they
can find examples of use in messages let about
documents. That is especially true when topics are
non-specific ones and vocabulary is composed of
everyday words. We are now going to illustrate that by
an annotating scenario for e-library which is the basis of
the development of our plug-in.

4. A SCENARIO BASED ANNOTATION TOOL
FOR DOCUMENTATION AND EXPERTISE
SHARING AND RE-USE

4.1. A scenario of an annotation service

We consider the following scenario between two
researchers (Sandy and Leon) searching for
documentation using the IEEE digital library and a
librarian (Julia) of this library.

Sandy is looking for information about distributed data
query. She is trying to find information in the IEEE
Intelligent Systems magazine as she found that this
magazine covers systems designers and information
manager domains. She finds an interesting paper and
from this one she tries to find other documents on the
same topics but she cannot. Then, she decides to let a
message asking for related publication. Julia finds this
annotation and decides to answer it giving several other
magazines compatible with Sandy’s needs. Magazines
are accessed according to indexes set by librarians.
Sandy has then some more papers, but it is still not
subtle enough. Leon, who is a senior researcher in
distributed data sharing through ontologies find Sandy’s
annotation on a paper he is downloading, and decides to
answer it giving an author’s name (Fig.1.). Sandy finds
this answer and thanks Leon who proposes further help
on the subject. They start collaborate in exchanging
opinions and advices on data sharing, linking documents
in the digital library via their annotations. They also
index these annotations by their own terms and link
them to a discussion thread. Then, they strengthen a
topic in adding links as well as their social network
about data sharing in discussing. They also look to the



future considering that their exchanges on the topic
could be gathered on a multi-authored paper.
In a digital library framework, annotations should -
enable user to create a network among documents and
other users. A user needs then to know what other users -
think about documents, to read annotations let about a -
document, but also to give advice to other readers (like

Annotation creation
comment editing)

document

recommendations for instance), and then be entitled to

annotate a document or answer a comment. These needs
can be summarized as followed:
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Fichier ~ Edition  Affichage  Allerd  Marque-pages Outls 2

‘ p=
<ﬂ o @ X | @ }@ http:/fcsdiz . computer  org/persagen/DLAbsToc jspiresourc: gslexfakoc=c 003/05/x5koc, xmikDol=10, 1 109/MI5, 2003, 1234771 "1 @ ok \@, |
Annozila

Annotations

User-loading: 0/1 servers N[ Homa

Digits Library

IEEE@ comput

er society

60w anniversary

Sita Map

Stara | Contact Us | Press Rearn | Shapping Csrt | Halp

Login

Enter Search Query s

) Annotation
ithor

Léon

EEX

digital library

Esuss >> Table of Contents > Abstract

SRR | Engish

patecs | hitkpsjtodirascu.utt FriB0B0AnkCow

lvpe | seenlso

Document parts o annatate 5

ber{Gctober 2003 (Vol, 18, No. 51 pp. 60-65

First selactioni: ‘DEE, e

Load

Reinit

] lying Distributed Data through Distributed Ontologies:

Becond selection: | birarchies of atomic classes

nple but Scalable Approach

Reinit ] s Goasdaus, Univarsité Paris-Sud
[Christine Rousset, Université Paris-Sud

Third selection: ‘mappmgs

|
=
|

Load

Reinit ] !
ricle Text:

B 7 U e 123

This appreach is alse followed by Jolm Srmth.

Ereur amnicie [ rece xeLore

okmark: http://doi.lececomputersociety.org/10.1100/MIS.2003.1234 771
act

rticle presents a simple but scalable framework for peer-to-peer data-sharing

5, in which the problem of answering queries over a network of semantically
d peers 15 always decidable. The authors' approach is characterized by a simple

[] Keep this window open after the operation Finishes

Post

J [ gl | [ use |

based language for defining peer schemas as hierarchies of atornic classes, and

[ ]

ag inclusions of logical combinations of atorndc classes. They provide an

anytime and incremental method for computing all the answers to a query pozed toa
given peer such that the answers are ordered from ones involving peers close to the
queried peer to those involving more distant peers.

Abstract Contents:
Abstract
References
Index Terms
Citation

Free access to

9 mbstracts
9 gelected PDFs

Electronic subscribers log in

o

© Accacs HTML/FDFs of full
text articles

@ Douwnload full issue (ZIP
of PDF:)

Subscription information

Get 3 Web accaunt

> References

About References | Back to Tap

[1] T. Berners-Lee, J. Hendler, and O. Lassila, "The Semantic Web," Scientific
American, vol. 279, May 20013 .
www sciam.com/article.ciin?articlelD=00048144-1002-1C70-8440800ECS88EF 21

[=] A. Halevy, ,et al., "Schema Mediation in Peer Data Management Systems," Proc.
1gth IEEE Int Conf. Data Enginesring (ICDE), IEEE CS Press, 2003; .
www.cs.washington.edu/homes/igor fresearch/icdezoo.pdf ,

Terming

Fig.1. Multi-anchoring annotation through AnT&CoW plug-in interface

4.2. Requirements for an annotation e-service

Having described the different purposes of annotations
in previous section, we can identify functions to support
collective annotations of documents in an e-library. We

can

consider

three main functionality families:

communicating, browsing, and interpreting:

1.

Communicating:  Supporting interpretation
means handling annotations as creating
fragments of discourse and enabling discourse
by creating threads of annotations. Functions
as selection of document fragments
(highlighting, circling...), anchoring discourse
fragments to documents or other annotations
(answering, multi-anchoring...), are then
necessary.

2.

Browsing: Once created, an annotation should
be indexed to be easily retrieved. Browsing is
based on annotation indexing. Indexation
allows structuring annotations in browsable
knowledge map as Topic Maps formalism [7].
To index subtly these fragments, the user
should be involved. But to support the user in
this time-expensive task, we suggest using
Natural Language Processing tools to propose
user domain specific terms and the annotation
arguing type.

Interpreting: Thirdly, users should be able to
create new documents which gather ideas
emerging from collective brainstorming and
exchanges around a document. Our tool should
contain a gathering functionality allowing
creation of a new document to work on.



4.3. An annotation plug-in for e-service

AnT&CoW [22], an annotation plug-in which is still
under development, roughly implements these
functionalities. We are now focusing on implementing
the visualization of the classification. AnT&CoW
re-uses Annozilla [4], an open-source annotation plug-in
for Mozilla-Firefox browser, which follows W3C
Annotea protocol [3]. When the user launches Annozilla,
the plug-in appears as a frame on the left hand side of
the screen (Fig.1). We improved Annozilla in order to
facilitate communication.. Annotations posted by
several members are stored on a server and can be
classified according to several viewpoints defined by
community members Annotations can be anchored by a
user on a document, creating links between several
fragments. The sense of the link between the original
text and the annotation is explained by the argument
written by the annotation’s author in the annotation body.
This body could also be annotated and then anchor an
annotation. Multi-anchoring and replying is part of the
genesis of a new document. Actually, our tool enables
multi-anchoring only on one document at a time, but we
will go beyond technical limits in order to enable
multi-anchoring among several documents.

From the note paraphrasing an external document, new
ideas are brought out and form a discursive comment.
The cooperative structuring of a discursive comment
during discussion around a document can be merged
into a new document: AnT&CoW allows the
composition of a document representing a collective
interpretation by gathering all the annotations related to
the same topic. Gathering these fragments is done
manually by choosing fragments or automatically after a
keyword selection. This new document is
chronologically arranged and enables visualization of
argumentation by showing annotations, their indexes,
and their links.

AnT&CoW is still under development but already
implements basic collaborative functionalities allowing
collective activity awareness [8] and collective
knowledge creation through communication and
indexation means.

5. CONCLUSION

When going to a library, registered members are used to
speak to librarians as well as to other members. When
logging on to a digital library collection, users should be
able to interact with other users in order to improve their
knowledge about the document collection and also to
broaden their social and knowledge networks. We
assume that encapsulating an annotation service as
AnT&CoW in a digital library enables creating
communities as well as managing knowledge.
Communication facilities enable creation of a shared
language used to index members production and enable
them to retrieve documents. This classification is

adaptable and has the granularity needed by the
community.

The next step in our iterative development is to
visualize the classification in order to permit users to
add and link concept they consider crucial for indexing,
even if it does not appears yet in any documents.
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