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Multi-Messenger data analysis

Only combining data 
together, it is possible to 
see a complete picture of 
physical phenomena in 
astronomical sources.  

Fig: Meszaros et al. 2019



MMODA
The MMODA is a data management solution based on 
cloud computing and virtualization technology to 
address the challenges of efficient sharing and re-use 
of data, their long-term preservation, data analysis 
systems, reproducibility of results.

From the end-user perspective it provides the 
abstraction over the low-level data analysis of different 
instruments, allowing to operate with the science 
product, such as spectra, light-curves, sky-images. All 
difficult data analysis are performed under the hood in 
the conteinerized environments.

The MMO project is one of the main directions of the 
François Arago Centre



We provide charts 
for Kubernetes 
orchestrator 

two instances:

– UniGE

– FranceGrilles 

MMO in the cloud



Software layer

-- API access using dedicated 
python library

-- WEB-frontend 

-- dispatcher coordinates 
data flow and job provisioning

-- data products are cached 
for later use

-- raw data from external 
services/archives

– provenance metadata in 
Knowledge Graph

https://github.com/oda-hub



MMODA service development



MMODA service development

Name resolver 
including GW 
events



MMODA service development

Python API access:

available as 
oda_api pip 
package



Jupyter notebook to MMODA service Current development

oda-bot

dispatcher

nb2workflow-dispatcher-plugin

Workflow notebook on Renku 
(SDSC data science platform) 

workflow parameters annotations

outputs annotations

Instrument backendsfermi

listen 
changes

build & deploy 
backend container

API



Summary 

- MMODA cloud platform for astronomical multi-messenger data analysis 
- we are developing specific instrument services for MMODA multi-messenger platform
- main instance in UniGE, second instance using France Grilles resources
- current direction: facilitate MMODA services creation from workflow in .ipynb form

Future developments

- further services in collaboration with teams @APC
- “smart” multi-messenger & multi-product data combination service
- multi-site integration & resource federation
- integration with EOSC (SSO, workflow discovery etc.)


