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Abstract. Due to the huge and diverse amount of information, the
actual access to a piece of information in the Linked Open Data (LOD)
cloud still demands significant amount of effort. To overcome this prob-
lem, number of Linked Data based recommender systems have been
developed. However, they have been primarily developed for a particular
domain, they require human intervention in the dataset pre-processing
step, and they can be hardly adopted to new datasets. In this paper, we
present our method for personalised access to Linked Data, in particular
focusing on its applicability and its salient features.
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1 Introduction

Due to the huge and diverse amount of information, the actual access to a piece
of information in the Linked Open Data (LOD) cloud still demands significant
amount of effort. To overcome this problem, number of Linked Data based rec-
ommender systems have been developed. However, they have been primarily
developed for a particular domain (e.g., music or videos), they require human
intervention in the dataset pre-processing step, and they can be hardly adopted
to other datasets.

In our related EKAW 2014 research paper [3], we described in detail our
method for “personalised access to Linked Data”. In this paper, we focus on
its usage in different domains and datasets, and its salient features. Section 2
describes the resource recommendation workflow. Section 3 presents a resource
recommendation case study from the Web services domain. Finally, Section 4
highlights its salient features.

2 Linked Data Resource Recommendation

The prototype of our method implements the workflow depicted in Figure 1.
It starts with (i) Linked Data datasets and user profiles import, followed by
c© Springer International Publishing Switzerland 2015
P. Lambrix et al. (Eds.): EKAW 2014 Satellite Events, LNAI 8982, pp. 106–110, 2015.
DOI: 10.1007/978-3-319-17966-7 11



Linked Data Resource Recommendations 107

Fig. 1. Overview of the resource recommendation workflow

(ii) graph based data analysis, and ends with (iii) generation of personalised
Linked Data resource recommendations.

RDF Datasets Import. First, it is necessary to identify one or more datasets
which contain the resources of interest. The datasets can be single domain
datasets such as GeoNames, or multi-domain datasets such as DBpedia. It is
also necessary to provide users’ profiles information which encodes users’ activi-
ties and their relations to other people and resources. According to the statistics
as of April 2014 [5], 48% of all datasets in the LOD cloud are datasets providing
social information such as people profiles data and social relationships among
them. Note that the RDF data is imported and analysed in its original form. In
other words, we do not perform any domain-dependent selection or filtering of
the information. For comparison, the movie recommender described in [1] uses
only a subset of the information, defined as a set of RDF properties.

Graph Analysis. Our resource recommendation method is based on the collab-
orative filtering technique and it recommends resources from users with interests
in similar resources. To measure the user similarity, we perform graph based anal-
ysis of the users’ RDF context graphs. To this end, we introduce a novel domain–
independent semantic resource similarity metric, which takes into account the
commonalities and informativeness of the shared resources. Our assumption
is that the more information two resources share, the more similar they are.
And second, the more informative resources they have in common, the more
similar they are. The resources informativeness is primarily incorporated to dif-
ferentiate informative shared resources from non-informative (e.g., owl:Thing or
skos:Concept).

Figure 2 illustrates computation of similarity between two users, Alfredo
and mlachwani. The users have 6 resources in common, which convey different
amount of information content. According to our assumption, resources with high
graph degree value convey less information content, than resources with lower
graph degree. Considering the whole Linked Web APIs dataset, the Facebook
API with node degree of 418, is more informative and carries more similarity
information than the Twitter API, with node degree of 799. Facebook API is
characterised with a lower degree due to its lower usage in mashups, leading to
a lower number of incident links.
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Fig. 2. Excerpt from the Linked Web APIs dataset with resource context graphs with
context distance of 3

Personalised Resource Recommendations. The similarities between the
resources representing users are then used to compute the relevance of each
resource candidate. For a user requester, the method first computes the con-
nectivity between each similar user (i.e., a user similar with the user requester)
and each resource candidate. The connectivity is computed as the amount of
gained information between the similar user and the resource candidate. The
final relevance score aggregates the user similarity scores and the connectivity
scores for the resource candidate. Finally, the method returns the top-n most
relevant resources for the user requester.

3 Case Study: Recommendation of Linked Web APIs

In this section we show a resource recommendation case study on the
Linked Web APIs dataset [2], which provides RDF representation of the Pro-
grammableWeb.com service repository as of April 24th 2014. The datasets pro-
vides descriptions for 11,339 Web APIs, 7,415 mashups and 5,907 users.

Step 1: Identification of Requesters and Items of Interest. We start
with identification of resources representing requesters and resources represent-
ing items of interest. In our case, requesters are users represented with the
foaf:Person class and items of interests are Web APIs represented with the
wl:Service class. If we want to develop a music recommendation system for
recommendation of artists and bands, it will be necessary to specify the class
describing those resources of interest. In DBpedia those are resources of type
dbpedia:MusicalArtist and dbpedia:Band.

Step 2: Data Analysis. Next, the method computes the similarities between
resources representing users (i.e., foaf:Person) and computes the relevance of
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each resource candidate for each user. In this step, the resource information
content is also computed and considered.

Step 3: Generate Resource Recommendations. Finally, the method can
generates a list of top-n most relevant resources for the user requester.

4 Salient Features

Serendipitous and Diverse Recommendations. For any recommender sys-
tem it is important to accommodate the difference between the individuals in
order to produce accurate, while at the same time serendipitous and diverse rec-
ommendations. The results from our evaluation [3] show that our method satisfy
these requirements and also outperforms the traditional personalised collabora-
tive filtering methods and non-personalised methods.

Adaptability. One drawback of the existing Linked Data based recommenda-
tion systems [1,4] is their applicability on different datasets due to the metric
used for computation of the resource similarity. The metrics used in [1,4] are not
suitable for computation of similarities between resources in datasets (i.e., the
Linked Web APIs dataset), where the graph distance between the resources is
more than two. In comparison, our method can be easily adapted to any dataset
by setting the size of the resource context. In datasets, where the users in the
RDF graph are close to each other, will require setting lower distance, while
in datasets where the users are far, will require higher distance. Choosing small
context distance in datasets where the users are far from each other, can possibly
lead to no overlap of the resource context graphs, and no similarity evidenced.

Cross-Dataset and Domain Recommendations. As shown in Section 2,
without any restrictions our method can consume and benefit from one or more
Linked Data datasets from different domains, and at the same time produce
resource recommendations for these domains and datasets. In contrast, the meth-
ods presented in [1,4] use only subsets of Linked Data datasets, which need to
be defined in advance for the particular domain.
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