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The Grid, as a computing paradigm, has long been in the attention of both academia and industry[1]. The
distributed and expandable nature of its general architecture result to scalability and more efficient utilisation of
the computing infrastructures. The scientific community, including that of geosciences, often handles problems
with very high requirements in data processing, transferring, and storing[2,3]. This has raised the interest on Grid
technologies but these are often viewed solely as an access gateway to HPC. Suitable Grid infrastructures could
provide the geoscience community with additional benefits like those of sharing, remote access and control of
scientific systems. These systems can be scientific instruments, sensors, robots, cameras and any other device
used in geosciences. The solution for practical, general, and feasible Grid-enabling of such devices requires
non-intrusive extensions on core parts of the current Grid architecture. We propose an extended version of an
architecture[4] that can serve as the solution to the problem. The solution we propose is called Grid Instrument
Element (IE) [5]. It is an addition to the existing core Grid parts; the Computing Element (CE) and the Storage
Element (SE) that serve the purposes that their name suggests. The IE that we will be referring to, and the related
technologies have been developed in the EU project on the Deployment of Remote Instrumentation Infrastructure
(DORII1 ). In DORII, partners of various scientific communities including those of Earthquake, Environmental
science, and Experimental science, have adopted the technology of the Instrument Element in order to integrate to
the Grid their devices. The Oceanographic and coastal observation and modelling Mediterranean Ocean Observing
Network (OGS2 ), a DORII partner, is in the process of deploying the above mentioned Grid technologies on two
types of observational modules: Argo profiling floats and a novel Autonomous Underwater Vehicle (AUV). In
this paper i) we define the need for integration of instrumentation in the Grid, ii) we introduce the solution of
the Instrument Element, iii) we demonstrate a suitable end-user web portal for accessing Grid resources, iv) we
describe from the Grid-technological point of view the process of the integration to the Grid of two advanced
environmental monitoring devices.
References
[1] M. Surridge, S. Taylor, D. De Roure, and E. Zaluska, “Experiences with GRIA—Industrial Applications on
a Web Services Grid,” e-Science and Grid Computing, First International Conference on e-Science and Grid
Computing, 2005, pp. 98-105.
[2] A. Chervenak, I. Foster, C. Kesselman, C. Salisbury, and S. Tuecke, “The data grid: Towards an architecture for the distributed management and analysis of large scientific datasets,” Journal of Network and Computer
Applications, vol. 23, 2000, pp. 187-200.
[3] B. Allcock, J. Bester, J. Bresnahan, A.L. Chervenak, I. Foster, C. Kesselman, S. Meder, V. Nefedova,
D. Quesnel, and S. Tuecke, “Data management and transfer in high-performance computational grid environments,” Parallel Computing, vol. 28, 2002, pp. 749-771.
[4] E. Frizziero, M. Gulmini, F. Lelli, G. Maron, A. Oh, S. Orlando, A. Petrucci, S. Squizzato, and S.
Traldi, “Instrument Element: A New Grid component that Enables the Control of Remote Instrumentation,” Proceedings of the Sixth IEEE International Symposium on Cluster Computing and the Grid (CCGRID’06)-Volume
00, IEEE Computer Society Washington, DC, USA, 2006.

[5] R. Ranon, L. De Marco, A. Senerchia, S. Gabrielli, L. Chittaro, R. Pugliese, L. Del Cano, F. Asnicar,
and M. Prica, “A Web-based Tool for Collaborative Access to Scientific Instruments in Cyberinfrastructures.”
1

The DORII project is supported by the European Commission within the 7th Framework Programme
(FP7/2007-2013) under grant agreement no. RI-213110. URL: http://www.dorii.eu
2

Istituto Nazionale di Oceanografia e di Geofisica Sperimentale. URL: http://www.ogs.trieste.it

