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Scientific and technical support to policies ranging from environment to emergency situations often require
the analysis of large amount of Earth Observation data. For instance, the Copernicus programme of the
European Union with its fleet of satellites managed by the European Space Agency will generate about 10
terabytes for satellite image data per day when it will be in full operational capacity. Numerous projects at
the Joint Research Centre rely on the processing of large amounts of Earth Observation data. This motivated
the development of a flexible and cost-effective petabyte-scale data and processing platform called the JRC
Earth Observation Data and Processing Platform [1]. It is based on commodity hardware and CERN EOS
storage backend and is detailed in [2]. Scientific workflows for geospatial data analysis are based on a variety
of software, libraries, and tools that are often applied to numerous input data sets. A workload manager is
therefore essential to manage multiple jobs at the same time. There are several open source queuing programs
that could be used to meet various scheduling and networking needs. While HTCondor can manage very
well large environments of heterogeneous resources, it was selected for the JEODPP for its unique ability to
manage many different types of environments where the jobs may behave better according to the computing
environment. The choice of a given environment depends basically on the type of runtime, available resources,
and relationship of inter-dependencies between processes. Currently, HTCondor provides more than nine
different environments called ‘universes’, each of which enables users to take advantage of the scheduling in
a unique way. In this presentation, the HTCondor universes Vanilla, Docker, and Parallel are explored and
illustrated for 3 different Earth Observation applications as briefly described hereafter:

• The Global Human Settlement (GHS) framework produces global spatial information about the human
presence on the planet over time [3]. This in the form of built upmaps, population density maps and
settlement maps. The input satellite images covering most of the landmass are processed fully auto-
matically using HTCondor Vanilla and Docker universe in a single core for one job. Each job executes
MATLAB program in a runtime environment that generates analytics and knowledge reporting objec-
tively and systematically about the presence of population and built-up infrastructure 4 . This kind
of application is a perfect candidate for HTCondor because they are loosely coupled (embarrassingly
parallel). It means that there is no dependency and communication between tasks. Many of the applica-
tions running on our platform share this characteristic. The experiments conducted for this application
show that the Docker universe introduces very little overhead compared to the Vanilla universe. How-
ever, the Docker universe has the advantage of allowing the existence of multiple isolated user-space
(Docker containers) coping with possibly conflicting software library requirements.

• The SUMO (Search for Unidentified Maritime Objects) is an automatic ship detection software from
SAR imagery based on JAVA 5. For this application, all the Sentinel-1 satellite images acquired over
the Mediterranean Sea over the period of 1 year were processed6. A Docker image containing all the
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software dependencies to run SUMOwas built and served as a basis to launch the jobs through HTCon-
dor with the Docker universe. In addition, this application takes advantage of the HTCondor dynamic
slots allowing the execution using multi-threads given the high random-access memory requirements
of SUMO. Basically, one multicore application scales up to the maximum number of physical CPUs
(hyperthreading in our platform was disabled) on a worker host if has not enough memory to accom-
modate more than one process.

• Hydrodynamic and ecosystem simulations over the Mediterranean Sea are used to assess the marine
environment in the EU, to set baselines, identify data gaps and simulate scenarios. The hydrodynamic
models and ecosystem model used in this application are GETM<sup>1</sup>, GOTM<sup>2</sup>,
FABM<sup>3</sup> and ERGOM. They are based on numerical methods dealing with the spatial do-
main by separating it into numerous components through a discretization process that produces a
model grid 7. These models are implemented as MPI application based on FORTRAN and it is running
by using the parallel universe of HTCondor. One job is executed in two steps: First, it triggers the
startup of a virtual HPC cluster based on Docker containers and; Second, the job run the working script
on the virtual HPC Cluster by using OpenMPI. In this form, we can deploy a virtual HPC cluster on
demand under the umbrella of HTCondor.

In the near future, the potential of the HTCondor grid universe will be investigated to benefit from other
platforms holding complementary resources.
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