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Abstract. Novel methods of navigation, search and exploration are needed in or-
der to cope with the challenges posed by the volume of information present in the
digital libraries. All these have to be tested and evaluated. For this purpose we
built Annota’, a bookmarking and annotation service, which supports also the col-
laboration of the researchers. It combines a flexible and easily extensible domain
and user model with an interface for setting up experiments. In addition, a dataset
of research articles and the user interactions with them is provided.

1. Introduction

The main challenges of the current digital library systems include support of personalization
and recommendation, support of exploratory search and navigation, use of semantics and
Linked Data, as well as support of collaboration of the users (i.e. researchers).

These are only partially addressed by the existing systems, such as CiteSeer [7],
CiteULike [6] or Mendeley [13], though they are very good at their area of specialization
(crawling and indexing of freely available fulltexts on the Web, collaborative tagging and
management of references in the personal collections of documents, respectively).

In addition, there is a need for a platform that would allow the researchers to easily
and with minimal effort evaluate their proposed methods of navigation, search etc. As an
attempt to address these challenges we designed a bookmarking and annotation service An-
nota, which serves also as a platform for conducting experiments.
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2. Bookmarking and annotation: main scenarios

Annota comprises of two main components [1], [5]: a browser extension and a web interface.
The main purpose of the browser extension is to allow the users to bookmark the articles in
the digital libraries (though it is not limited to them; it can be used to bookmark any Web
page) and annotate them using highlights, comments or tags. It also tracks and logs the ac-
tivity of the researchers in the supported libraries, such as user queries, visited pages etc.
The bookmarks can be accessed with the help of the web interface, which provides the
users with various methods of the bookmarks organization, search and navigation. It also
supports collaboration of the users (researchers). We focused on the two main scenarios [1]:

— Student — supervisor: The supervisors can recommend their students important articles
and track their progress. The students can generate reports of their activity and discuss
the articles with their supervisors, as well as share articles that they find themselves.

— Groups of researchers: Whether it is for cooperation on the long-term project or an ad-
hoc group of co-authors writing an article, the groups allow the researchers to share
and comment the resources. The annotations of the researchers added to the docu-
ments can be also shared, thus supporting the collaborative annotation.

3. Evaluation support in Annota

The foundation of the evaluation support in Annota is formed by the domain and user mod-
els. They are represented as graphs; the user model is an overlay atop the domain model [2],
[8]. The domain model includes all the activity of the users in Annota and in the supported
digital libraries. The main entities are paper, term and researcher (the last added by the user
model, see Fig. 1); the paper-term relationship reflects, how the terms are relevant for the pa-
per. Analogically, the researcher-term relationship reflects the interests of the researchers.

[ ResearcherToF'aper> ( Paper ) [ PaperToTerm >

[ ResearcherToTag > ( Tag ) [ TagToTerm
[ ResearcherTaFolder> ( Folder ) [ FolderToTerm
[ ResearcherToAnnolano:r> ( Annotation ) [ AnnotationToTerm
[ ResearcherToQuery :> ( Query ) [ QueryToTerm

(Researcher)

[ ResearcherToTerm

AV VAV VA V4

Figure 1. Conceptual design of the user model in Annota [8].
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The main advantage are the flexibility and extensibility of both models. New relationships
between the entities can be introduced into the model (e.g. when using or testing a new term
extraction service). Various subsets of the existing relationships can be used to aggregate the
user interests, thus allowing the different models to co-exist at the same time. This is very
useful for evaluation purposes as we can compare results based on various models at once.

In addition, we support easy experimental setup including automatic creation of bal-
anced groups of users based on their activities in Annota as well as A/B testing [2], [4].

All the collected data concerning the publications and the users is aggregated, anony-
mized and made freely available for research purposes in the form of a dataset? [2], [3],
which now includes metadata about more than 50,000 papers, 230,000 authors and activity
from 189 users. It is also published in the form of RDF which can be used for linking the
entities in our dataset to the entities in the Linked Data cloud or for building semantic ser-
vices.

4. Conclusion

We have utilized the evaluation support in Annota as well as the dataset for evaluation of
various methods of search, navigation or documents organization that we have proposed.
In [11] we used the annotations as indicators of user interest when searching for related
documents. In [9] we proposed a method of navigation using a cloud of terms, the content
of which was personalized with the navigation history of the users. In order to support au-
tomatic and personalized organization of the documents in the researchers’ personal librar-
ies, we proposed a novel method of documents’ organization in [10] using a facet tree.
Lastly, we proposed a method for search query expansion in [12] by considering the context
of the searchers’ activities on the Web as well as in other applications (e.g. text processor).
By conducting these experiments, we showed the usefulness and the viability of the
Annota platform. Besides its evaluation support, extensible domain and user models, An-
nota’s main contribution is support of novice researchers based on the collaboration with
their supervisors as well as on the provided methods of search, navigation and organization.
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