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MMODA motivation: open data
It becomes a common practice to make datasets 
publicly available, to implement “FAIR principle” of 
data management….. “F”-Ok, “A”-Ok…. 

How about “I”=Interoperable and “R”=Reusable? 
This requires :
• Data analysis workflow (that needs to be FAIR as well)
• Expertise in manipulating that data analysis workflow

This is not always available “by default”, 
compromising the “IR” part of the FAIR principle.

?



MMODA motivation: open data analysis software

Analysis frameworks that constitute the basis of of 
data analysis workflows are often publicly available:
• Data analysis workflows can be extracted from open 

software repositories

These workflows can be made “live” explicitly 
fostering the Interoperability and Reuse of data. 



MMODA motivation: open data, open software →	web services



Example: IceCube analysis

https://mmoda.io



Added value to the data: the original IceCube 10-year analysis 
publication only reported upper limits on (or measurements of) 
neutrino flux for a fixed set of sources from a pre-defined 
catalogue, for two different spectral models (E-3 or E-2 powerlaws). 

Reuse cases: e.g. get an upper limit on neutrino flux for an an 
arbitrary sky position, arbitrary assumed source spectrum, for a 
given time interval, etc.   

Example: IceCube analysis



Example: IceCube analysis

There are two ways to get the data product:
• through MMODA web front-end
• through Python API

e.g. from a Python notebook locally on user laptop



open data, open software →	web services (how to)

https://renkulab.io

MMODA services can be created starting from e.g. a Python 
notebook, deposited to a dedicated Gitlab domain:

https://gitlab.renkulab.io/astronomy/mmoda 

by users known to the MMODA team (you are welcome to give it a try!)

To promote a notebook to a service, it is enough to tag the Gitlab 
repository in “astronomy/mmoda” domain with a “live workflow” 
tag. As soon as it is the case a “bot” scanning the domain will pick up 
the notebook and convert it to a service of MMODA.

https://gitlab.renkulab.io/astronomy/mmoda

MMODA currently uses Renkulab collaborative data science 
platform (Jupyter lab + Gitlab) as a convenient environment for new 
service development. 

https://gitlab.renkulab.io/astronomy/mmoda


https://renkulab.io

The bot identifies specific cells of the notebook that provide input 
parameters and output data products of the workflow. It also can 
interpret the parameters and outputs if they are annotated following 
certain “astrophysical workflow ontology”.

MMODA services can be created starting from e.g. a Python 
notebook, deposited to a dedicated Gitlab domain:

https://gitlab.renkulab.io/astronomy/mmoda 

by users known to the MMODA team (you are welcome to give it a try!)

To promote a notebook to a service, it is enough to tag the Gitlab 
repository in “astronomy/mmoda” domain with a “live workflow” 
tag. As soon as it is the case a “bot” scanning the domain will pick 
up the notebook and convert it to a service.

MMODA currently uses Renkulab collaborative data science 
platform (Jupyter lab + Gitlab) as a convenient environment for new 
service development. 

https://odahub.io/ontology/

open data, open software →	web services (how to)

https://gitlab.renkulab.io/astronomy/mmoda


The bot identifies specific cells of the notebook that provide input 
parameters and output data products of the workflow. It also can 
interpret the parameters and outputs if they are annotated following 
certain “astrophysical workflow ontology”.

MMODA services can be created starting from e.g. a Python 
notebook, deposited to a dedicated Gitlab domain:

https://gitlab.renkulab.io/astronomy/mmoda 

by users known to the MMODA team (you are welcome to give it a try!)

To promote a notebook to a service, it is enough to tag the Gitlab 
repository in “astronomy/mmoda” domain with a “live workflow” 
tag. As soon as it is the case a “bot” scanning the domain will pick 
up the notebook and convert it to a service.

MMODA currently uses Renkulab collaborative data science 
platform (Jupyter lab + Gitlab) as a convenient environment for new 
service development. 

https://odahub.io/guide-development/

… MMODA team supports a “step-by-step” guide for adding new 
workflows. Give it a try adding a service for a telescope in which you 
have expertise in data analysis!

open data, open software →	web services (how to)

https://gitlab.renkulab.io/astronomy/mmoda


web service “flavours”

https://renkulab.io

MMODA services can be created starting from e.g. a Python 
notebook, deposited to a dedicated Gitlab domain:

https://gitlab.renkulab.io/astronomy/mmoda 

by users known to the MMODA team (you are welcome to give it a try!)

To promote a notebook to a service, it is enough to tag the Gitlab 
repository in “astronomy/mmoda” domain with a “live workflow” 
tag. As soon as it is the case a “bot” scanning the domain will pick up 
the notebook and convert it to a service of MMODA… or a “galaxy-
tool” tag to convert it to a service Galaxy platform! 

https://gitlab.renkulab.io/astronomy/mmoda

MMODA currently uses Renkulab collaborative data science 
platform (Jupyter lab + Gitlab) as a convenient environment for new 
service development. 

https://gitlab.renkulab.io/astronomy/mmoda


https://usegalaxy.eu

Similar “live-workflow” approach is developed by 
Euro-Science-Gateway project of the European 
Open Science Cloud (EOSC). It is implemented 
within Galaxy platform (originally developed by the 
bio-informatics community). MMODA bot can also 
interpret the workflows in the dedicated 
astronomy/mmoda Gitlab domain.

web service “flavours”



LIGO / VIRGO

DESI Legacy Survey

Summary MMODA / Galaxy provide promising 
approach for making telescope data 
analysis workflow “live”, a way to boost 
the Interoperability / Reusability of data


