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MM DA multi-messenger data analysis platform
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Creating analysis services is a complicated task.
Need expert astronomers with state-of-the-art tool-building
skills. There are much more scientists who can make a
Jupyter notebook than write organized code.
There exist a bunch of Jupyter-based online data-analysis
services. JupyterHub(s), Google-collab, ESA Datalabs,
Renku etc.

MMODA (Multi-Messenger Online/Open Data/Distributed Analysis)
IS an astroparticle community initiative carried out in partnership
between Francois Arago Centre (FACE) of the APC laboratory, the
University of Geneva and EPFL. MMODA aims to provide a real-time,
online data analysis platform. The platform makes use of
cloud-based data management solutions and virtualization
technologies. It is intended to meet the challenges of efficient sharing
and reuse of data and data analysis workflows and the
reproducibility of results.

Multi-messenger astronomy is an exploding field!
Last decade, key new observables were discovered, and
conventional telescopes dramatically upgraded to match. The
number of alerts and volume of data we deal with increased by
a couple orders of magnitude in the last years, and several
nearly-ready telescopes promise another comparable increase.

A wealth of astronomical sources emits particles over a very broad
energy range.

We collaborate with Swiss Data Science Center to

Understanding the emission mechanisms requires data collected with many types of incorporate the Renku platform into the ecosystem.

telescopes. Bunch of them appears on the sky for a short period of time, thus require fast
reaction to observe them with different types of telescopes while they are active.

Individual astronomers cannot master data analysis techniques of all these telescopes at once.
A system that extracts analysis-ready results automatically would be useful.

Apart from standalone analysis plugins, we enable an automatic
deployment of the workflows in the form of semantically-annotated
Jupyter notebooks. This process enables efficient crowdsourcing of the
analysis-as-a-service modules encompassing the domain expertise.

Continuous integration and testing.
e Support for publishing of data and code
(e.g. in Zenodo).
e Support annotating with semantic terms to simplify
reuse by scientists and robots.
e Developing and integrating metadata in Knowledge
Graph.
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