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A thorough statistical analysis of astrophysical obsrvations
often requires searching and sampling huge parameter spaces.
A case in point is the data of the future ESA Planck satellite that
will measure the cosmic microwave background (CMB) in order
to estimate fundamental parameters of our universe, such as
the densities of gas, dark matter and dark energy.
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We organize the data analysis process using a
scientific workflow engine, the Planck Process
Coordinator.
problem a generic control element,
Sampler, was developed and applied to the study of
the initial conditions for merging galaxies.
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flow) observables from a set of initial parameters, howeve
ould like to infer initial parameters from observations. Theref
ne has to search and sample the parameter space with efficient c

telligent algorithms, in order to identify and map parameter space

regions reproducing the observations.
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The target Galaxy (2D-picture from
observations)
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ted) combined with high level control elements (e.g.
subpipelines. Since these subpipelines are thems
elines, complex pipelines can be built in a hierarchical manne

he ProC executes the pipelines by using the Grid Applicati

H (GAT) either in a local cluster through scheduling systems like PBS =
or Sun Grid Engine, or in the Grid through the Globus Toolkit or =
nicore.In addition to the main results, all parameters, all
rovisional results of the single modules of the pipeline, and a
formation on the processing itself will be traced and saved

Management Component (DMC), which is being develope
de with the ProC.

Is it possible to see how an observed system of two or more interacting
galaxies develops over time? To answer the question we use GADGET - a
cosmological simulation code and a set of additional tools. These
programs are combined together to form a workflow. We work with ProC
because it provides a friendly environment for workflow definition and
efficient execution.

A sampler control element, which is a part of ProC, includes a variety of
sampling algorithms such as Markov chain Monte Carlo or Genetic
orithms. The element is able to efficiently sample high dimensional
space. By iterating over the samples we are able to accurately
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Behaviour of Simulated Ahnealing sampling three parameters

produced
by the
simulation
for the
worst
sampled
parameters.
It is not
similar at all

[ ] ars < alrs
e sum®

rd MediumSized Mission (M3) of
gramme. Planned for 2007, Planck will o

ine frequency bands in the microwave regime b
GHz. The primary goal of Planck is to map the

nlverse

wave Background (CMB) with unprecedented resolutio
itivity. The accurately measured angular power spectrum of
B will allow the precise determination of all relevant cosmolog
)yarameters. Planck will also test the inflationary model of the earl
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\merican Consortium under the direction of ESA. The Max-Planck
titut fur Astrophysik (MPA) represents Germany in that consortiu
of the tasks of the MPA is the development of the Pro
dinator (ProC) for the automatic operation of data-simulation
sis pipelines. The ProC allows to build up pipeline
dual modules (written in FORTRAN, C, C++ or Java) and ex
1 a distributed heterogenous network in an automatic f;
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