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Abstract. A single interface for accessing life sciences (LS) data is a
natural need to master the data deluge in this domain. The data in the
LS requires integration and current integrative solutions increasingly rely
on the federation of queries for distributed resources. This paper demonstrates BioFed, a federated SPARQL query processing system customised
for LS-LOD. BioFed enables user to formulate as well as execute both
federated and non-federated SPARQL queries over more than 130 public
LS SPARQL endpoints.
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Introduction

In bioinformatics research, it is often required to collect and correlate data from
more than one data sources [7]. Collecting such distributed data is commonly
carried out by using federated queries. The distributed and Linked architecture
of Linking Open Data (LOD) has greatly attracted life sciences data providers to
publish their data sources as SPARQL endpoints. This has motivated a considerable work on federated SPARQL query processing over LOD [13,2,1,11,10,8,12].
However, for a non-SPARQL expert, formulating meaningful federated SPARQL
queries to collect required results from more than one SPARQL endpoints is still
a challenging task [7].
BioFed [5] offers a single-point-of-access for distributed LS data, enabling
scientists to access the data from LS sources without extensive expertise in
SPARQL and Linked Data. It introduces a federated query processing system
that is customised for Life Science Linked Open Data (LS-LOD) and able to execute SPARQL queries over more than 130 public LS SPARQL endpoints1 . BioFed
is an index-assisted [9] approach combined with SPARQL query re-writing to
formulate and execute both federated and non-federated SPARQL queries. It
performs a hybrid [9] source selection approach based on Autonomous Resource
Discovery and Indexing (ARDI) [3,6] index and SPARQL ASK queries. The query
1

The list of SPARQL endpoints was collected from publicly available Bio2RDF data
sets and by searching for data sets in CKAN2 tagged “life science” or “healthcare”
and is available from http://goo.gl/ZLbLzq

re-writing component explicitly add the the SPARQL SERVICE clauses into the
query. The resulting SERVICES annotated SPARQL 1.1 query is then executed
on top of the Sesame framework. In particular, BioFed provides a graphical interface for formulating as well as executing federated SPARQL queries using
drop-down menu. Further details and complete evaluation result can be found
at [5]. In the next section, we demonstrate the BioFed’s interface by using a
running SPARQL query example.
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BioFed Web Interface

The BioFed’s (http://vmurq09.deri.ie:8007/) web interface provides the ability to directly enter a SPARQL query into an input box or to use the Standard
Query Builder. The users are provided the option of viewing the results directly
or downloading the results as a file in one of six (6) formats including Text,
Comma Separated Values (CSV), Tab Separated Values (TSV), JavaScript Object Notation (JSON), Turtle and Extensible Markup Language (XML).
The default or standard query builder is an interface that provides a list
of topics. When one topic is selected all the attributes of that topic are listed.
This set of topics/concepts known as Query Elements (Qe), was defined in the
context of Drug Discovery and Cancer Chemo prevention [14,4], come from list
of dataset introduced in the previous section, and can be replaced by any other
set of concepts define in other context e.g., Protein-Protein Interaction. The user
selects the attribute and enters the desired value either as a variable or a literal.
The requisite lines are then added to the query input box. Multiple selections
may be added to the query after which it can be edited.
After the query is executed, the user can choose to see the provenance data
by clicking the ”show” link on the query status. BioFed also keeps track of
provenance information such as which endpoints were not available and how
many triples were returned from each available endpoint.
SPARQL Query Formulation As mentioned before, BioFed is able to formulate and execute federated as well as non-federated SPARQL queries. In this
example we show the formulation and execution of a non-federated SPARQL
query. Suppose a biologist is interested to query Molecular Formula, Average
Molecular Weight, Cas Registry Number of class “Offer”. In order to make such
query the user first selects the concept Offer from the “Make Selection” drop
box and is shown in Figure 1. It has various concepts such as Drugs, Molecules,
Disease, Organism, Sugar etc. After selecting the concept Offer, he selects chemicalFormula, molecularWeightAverage, and casRegistryNumber properties from
the “Make Selection” drop box that will now show various properties associated
with the concept Offer and add them in query text area through “Add to Query”
button (1).
After writing the query, the user can add Filter, Limit and Order By clause
by himself. The “Output” drop box contains two options “Display the results”
and “Download the results”. After selecting “Display the results” option, the

Fig. 1: BioFed Interface: Basic Query Formulation Execution and Displaying
Results
user will click “Execute Query” button to display the results. The user can also
download the query results in various formats such as CSV, JSON, XML, Text,
TSV and Turtle. Instead of formulating the query from drop down menu if a
SPARQL-wised user wants to execute any other query, he can write queries
directly in SPARQL.
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Conclusions

We believe that the proposed system can greatly help researchers in the biomedical domain to carry out their research by effectively retrieving relevant life science
data. As the amount and diversity of biomedical data exceeds the ability of local
resources to handle its retrieval and parsing, BioFed, facilitates federation over
diverse resources. BioFed is a user friendly system for federated SPARQL query
processes based on real biological data addressing meaningful biological queries.
The web based interface provided by BioFed facilitates query generation which
may pose difficulties for biological scientists. Currently the interface supports
only basic query building using Qe defined in the context of drug discovery and
in future we aim to provide an interface that can be able to formulate complex
SPARQL queries.
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