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Abstract
Astronomy is a science relying greatly on observations and numerical modeling. Currently it enters the era of ’big data’ and ’big simulations’, forcing
scientists to look for grid-like technologies. In order to stimulate their adoption by polish astronomers, within the PL-Grid Plus project we are
developing dedicated, domain services. The first two of them deal with data management, and the other two support data analysis and numerical
modeling. Working closely with scientists, we designed the services to be universal, extensible and interoperable aiming to provide polish astronomers
with an integrated platform – AstroGrid-PL.

1. Astro-data
Astro-data service answers to the most essential ne-
eds in astronomy: data management. Upcoming sky su-
rveys will generate more than 1TB of data per night.
Equally important is storage and proces-
sing of archival data, both from modern
electronic instruments and from ongoing
digitization of analogue sources such as
photographic plates. The non-repeatable
nature of the astronomical events makes
these archival data extremely valuable.
Obviously, at large volumes, the data ha-
ve to be properly tagged to be useful. Within the AstroGrid-PL, we
are implementing large scale data management system with built-in me-
tadata services, replication and distributed storage based on the well-
established iRODS middleware. It will integrate resources of supercom-
puting centers and astronomical institutions, delivering reliable storage
space accessible via user friendly interfaces. Domain-specific tasks will
be facilitated by dedicated rules in the iRODS system.

2. Polish Virtual Observatory
The astronomical community has good traditions of sharing da-
ta and numerical tools. One example of very successful technology,
driven by the astronomical community, is the Virtual Observatory
(VObs) – world-wide grid for sharing data and interoperable tools.
The VObs provides access, search, retrieval
and dedicated, in situ services for data using
the protocols and standards established by
the International Virtual Observatory Al-
liance [2]. On top of the Astro-data service we
are implementing Polish Virtual Observatory
Data Center which will contribute to the in-
ternational VObs resources. The first domain
data will come from carried by us digitization
of archival photographic plates collected at
polish institutes. We are also collecting other
archival data and provide support for astro-
nomers willing to share their data. The procedures of publication will
be automated for typical data sets. Certain data sets will be supple-
mented by a dedicated web services. VObs technology is still new and
needs popularization – to that end we’ll offer in the cloud, preinstalled
virtual machines allowing to test a large body of existing VObs-enabled
astronomical software.

3. Astro-pipelines
Astro-pipelines service enables automation of complex tasks,
which are very common in astronomy. It is built on top of
the Kepler workflow environment [3]. We extend it with a
library of ’astronomical’ actors and ready-to-use workflows.
The actors implement elementa-
ry codes, interfaces to external
software and dedicated widgets.
Whenever possible, we use VObs-
enabled software and VObs proto-
cols for communication. For inte-
raction with the Astro-data servi-
ce there is built-in interface to the
iRODS system. Such design makes this service ideal for integrating other
services and programs. Ready-to-use workflows will implement e.g.: pro-
cessing of observational data like differential image analysis or spectral
analysis, early-warning system for automatic sky surveys, Monte Carlo
simulations or large-scale searches for gravitational waves. The selection
of scenarios is meant to be representative for different, domain needs
and thus will provide templates for other pipelines. For users who want
to use existing pipelines, we are implementing simplified UI to Kepler
which will expose only dialogs and input/output widgets needed by the
pipeline. The service is accessible in three ways depending on needs and
advancement of the user: as a local desktop application, as a pre-installed
environment on a cloud machine provided by other PLGrid Plus service
and through the web interface.

4. InSilicoLab for Astrophysics
The high performance numerical simulations involving dynamics
of fluids and particles became an indispensable tool for mo-
dern astrophysical modeling. InSilicoLab for Astrophysics service
is a framework dedicated for computational astrophysicists inten-
ding to conduct a numerical experiment using the PL-Grid infra-
structure. It serves as an interface grid-enabling numerical codes.
The first implemented code is the
multi-purpose, magnetohydrody-
namical, open-source code PIER-
NIK [4] (on the picture). As a re-
sult, scientists using only a web
browser can perform a full sequen-
ce of actions starting from copying
of the source code from a publicly
accessible repository, through the remote compilation of the code, exe-
cution of the numerical experiment in the PL-Grid infrastructure and
an immediate visualization of the results. Additionally the simulation
results are stored as binary HDF5 files in LFC Catalogue or in the
iRODS system, available for further analysis. Currently, the service is
being extended with another astrophysical code for Smoothed Particle
Hydrodynamics.

5. The Platform
All our services form a loose platform accessible through the domain portal. Some elements of services are fully
integrated as portlets, other are embedded or linked to. In any case portal is the primary entry point to the services
and their documentation. Furthermore, we will offer supplementary services aiming to integrate the astronomical
community in Poland: domain forum, coordination point for videoconferences and transmissions of important
events, scientific events calendar. The domain portal will share OpenID authentication mechanism with the PL-
Grid portal enabling users to access other PL-Grid services.
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