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Abstract—The WindScanner is a collaborative e-Science plat-
form with a repository for experimental datasets. The data are
time series from LiDAR sensors used in field campaigns. The
platform manages the data with corresponding metadata and
provides processing capabilities for in-situ data processing. Every
resource in the platform is identified by a Uniform Resource
Identifier which unequivocally identifies the datasets and the
metadata for the datasets or the campaigns. This allows for
some data validation by means of the links between resources.
The prototype platform—WindS@UP—can be used via a Web
interface or the API. The platform includes a central node, the
Hub, aggregating the contributions of six to eight local nodes
from European countries. Access is granted to three kinds of
users: data provider, data curator, and researcher. The proposed
architecture results in a “collaborative data infrastructure” where
researchers can reuse datasets to reproduce results, explore new
approaches and generate derived datasets. WindS@UP provides
consistent and efficient access to the data and satisfies generic
preservation requirements. The metadata for the resources man-
aged by the platform was designed as an “application profile”
which is currently being refined. Scalability evaluation of the
platform, with respect to storage and computing capacities, using
cloud infrastructures, is underway.
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I. INTRODUCTION

W IND studies are important because they help deciding
the best places to have wind farms, to produce clean

energy, and to help turbine constructors to better design and
maintain their devices.

Data collection is central part of the activity and the
management and sharing of the research data is an important
issue in the community. One of the goals of the European
project WindScanner.eu is to build a distributed facility to
support data collection, data processing and the exploitation
of the resulting products [1].

The emphasis of the WindScanner.eu project1 is on the
development of an European research infrastructure to support
the European Energy Research Alliance Joint Programme on
Wind Energy. The project involves substantial efforts both
in the refinement of wind remote sensing technology and
in the preparation of a platform for data collection, data
processing and data sharing. The project started in 2012 and

1The WindScanner.eu—The European WindScanner Facility—is an ESFRI
project (N. 312372) under the FP7-Infrastructures-2012-1

has already presented results to the scientific community and
other stakeholders in national funding agencies. The setup of
such a distributed environment requires the creation of nodes
at the participating countries.

This work presents WindS@UP [2], the first approach
to the e-Science platform designed to support data man-
agement and processing for WindScanner.eu. We present the
main concepts, the architecture of the platform, a prototype
implementation and a preliminary validation of the prototype
with the project partners.

The WindScanner device is a wind (short and long-range)
LiDAR2 with scan-head and control software, which, in co-
ordinated operation of three units, can be used to measure
3D wind vector fields with high accuracy [3]. This is the core
technology of the WindScanner infrastructure to be used by the
project. WindScanners are deployed at existing or planned test
facilities, covering different climate conditions and terrains.
Each Campaign Site handles low-level communications with
several WindScanner units at the measurement site. One unit,
sampling at 400 points per second along a given path, produces
approximately 6.235 MiB/min (1 MiB=220 bytes) and the
motion system (i.e. scanner head and associated equipment)
produces 5.125 MiB/min, given a total for the 3 units of
34 GiB/day ((3*5.125 MiB+6.235 MiB)/min) of data to be
managed by the platform for each running campaign.

This collaborative platform provides a central repository
for experimental data (datasets with the simultaneous mea-
surements of the three components of the three wind vectors)
and metadata (e.g. the experimental setup). In addition, data
processing capabilities are incorporated to enable in-situ data
processing. Every resource in the platform is identified by a
Uniform Resource Identifier (URI), enabling researchers to cite
them in publications and internal project communication, and
to cross-reference them in the platform. Data management,
hosting servers, hosting the website, administrative office,
training the technicians and researchers operating the Wind-
Scanners, and training the users are some of the competences
of the Central Facility [1].

A. Metadata Storage Platform

Experimental data is both expensive to create and appli-
cable in a wide array of cases. Moreover, documentation of
the experiments is essential for the ensuing use of the data.

2Light Detection And Ranging; also written LIDAR or lidar.



Thus, a thorough description of research objects according to
well-established metadata descriptors is crucial for robust data
management.

In order to provide long-term preservation, descriptive
metadata is stored in the platform in the form of statements
comprising a subject, a predicate and an object—triple data
in RDF (Resource Description Framework) language. The
predicates, chosen form an “Application vocabulary” tailored
to the problem domain, are used to describe the resources in
the platform. Following the basis of the Linked Data principles,
the resources may be looked upon using the provided URI that
acts as its permanent identifier and allows immediate access
to the resource data and metadata. This means that once a
dataset is used and correctly identified by one researcher (or
a machine-to-machine program), it may be retrieved by any
other researcher for future validation, as it is possible to cite
the URI outside the platform.

The semantic layer of the platform, designed for this appli-
cation domain and using state-of-the-art semantic technologies,
is a powerful tool and allows the aggregate analysis of data
that share a common vocabulary. For instance, it can provide:

• all wind data collected from WindScanner devices for
strong convective cases for all flat terrain campaigns
available at WindScanner.eu nodes;

• offshore shear stress data for stable meteorological
conditions.

There is no limit on the possible combinations of features that
can be used to select data for fundamental and applied wind
energy research. These metadata convey information found
elsewhere in the platform as well as information supplied by
the researchers. Moreover, while some information may be
already present in some unstructured form, here it is retained
in a machine-readable unambiguous form. Besides, each stored
triple is independent of the others, and a user query can cover
any combination.

II. PLATFORM ARCHITECTURE AND IMPLEMENTATION

In this section, we discuss the architecture designed for the
platform and the different technologies that were assessed and
used.

The platform provides an Application Programming In-
terface (API) to interact with most of its components (see
Figure 1). This enables the development of third-party appli-
cations that take advantage of the capabilities of the e-Science
platform. The API can be divided in three areas targeted at:
data upload (number 2 in Figure 1), business logic common
operations (n. 6) and access to the triple store comprising the
semantic Web resource descriptions (n. 7). Machine programs
have broad access to the platform features through the API (n.
9) and the web interface intended for users (n. 8) makes use
of the same API.

The storage of research data requires a platform that can
grow to accommodate an ever increasing amount of data.
Data modification is a minor problem as, for the most part,
data is recorded once and is not updated. The platform deals
with static data—from sensors or derived—that once created,
remains immutable. In addition, the storage system must be

Fig. 1. Platform Architecture

robust so that queries in very large databases run with low
overhead. Still, we decided to use PostgreSQL database man-
agement system (n. 3) to store operational data, i.e. datasets
and their metadata. We consider that the alternatives are not
yet stable or adequately documented and that we would not
be able to take advantage of most available features. On the
other hand, PostgreSQL is a proven, well-known system with
a reliable performance and improving scalability.

The triple store (n. 5) for linked data is implemented
with Apache Jena3, a Java framework for building linked data
applications. It offers an API that handles query processing
and abstracts the persistence of the triple data. The storage is
backed by a relational database in PostgreSQL. Jena enables
the platform to process SPARQL queries and provides a
SPARQL endpoint (n. 7). In the prototype, standard queries
were created for what were considered recurrent requests.
Moreover, the platform provides a SPARQL endpoint through
Jena. A SPARQL endpoint is a SPARQL protocol service
that enables users—human or machine—to run ad hoc queries
written in the SPARQL language inside triple stores4. Results
are typically returned in one or more machine-processable
formats. Therefore, a SPARQL endpoint acts as a machine-
friendly interface. Having this additional means of access, an
endpoint for querying triple data directly, enables users to use
the access method that best fits their needs [4] and integrates
our database in the Linked Open Data Cloud [5].

Figure 2 illustrates an extract of the WindS@UP Appli-
cation Profile used to describe the resources managed by the
platform. The platform “Research objects” are represented as
sub-classes of the class Resource and are described by object
properties and data properties.

3http://jena.apache.org/
4http://semanticweb.org/wiki/SPARQL endpoint



Fig. 2. An extract of the Application profile

III. CONCLUSION AND FUTURE WORK

This paper has described WindS@UP, the WindScanner.eu
e-Science platform prototype and its context in the current
research problems related with dataset processing and preser-
vation. The datasets in this area are mainly time series.

In the context of the WindScanner.eu project, other tasks
will further evaluate and complete this work. The first has to
do with the establishment of a stable model for WindS@UP
after its development in the scope of the project. To this end,
an institution from the consortium will be responsible for
the management of WindS@UP. Other tasks have a more
technical nature and involve the definition of user security
rules, the definition of upload formats, the definition of I/O
formats, the definition of quality control procedures and audits,
and the setup of the platform internal databases. As expected
in a first prototype, the features identified and described in
this work are not final and further discussions with the project
stakeholders are expected.

For future work it is important to note that, to accomplish
its purpose, WindS@UP must scale to accommodate the ever-
growing experimental and derived data and the users’ comput-
ing needs. An internal API to isolate the platform business
logic from the storage and computational needs, supported
by a cloud layer, has been designed and is currently under
development. By introducing the internal API in WindS@UP,
we believe it will be easy to provide scalability with respect to
storage and processing power, to accommodate larger datasets
and a growing number of users.
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