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MMODA motivation: open data

It becomes a common practice to make datasets F
publicly available, to implement “FAIR principle” of indable Acccssiblo nteroperable eusable

data management..... “F”-0Ok, “A”-0Ok....
O ™
How about “I”=Interoperable and “R”=Reusable? / ’. " o

This requires :

* Data analysis workflow (that needs to be FAIR as well)
* Expertise in manipulating that data analysis workflow
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the files in this data release is 42.8 MB. This is a very small subset of the thousands of hours of H.E.S.S. 1 observations taken since 2004. The quality of this dataset,
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method used here is a very basic one.
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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
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The SkyLLH framework for IceCube point-source search

analysis are highlighted, including the support for kernel density estimation (KDE) based probability density functions. In addition, the support for a variety of point-
source analysis types, such as stacked and time-variable searches, will be presented.
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In recent years new functionality for VLBI data processing has been added to the CASA package. This paper presents the new CASA tasks 'fringefit' and 'accor', which are
closely matched to their AIPS counterparts FRING and ACCOR. Several CASA tasks received upgrades to handle VLBI specific metadata. With the current CASA release
VLBI data processing is possible, and functionality will be expanded in the upcoming release. Longer term developments include fringe fitting of broad, non-continuous
frequency bands and dispersive delays, which will ensure that the number of use cases for VLBI calibration will increase in future CASA releases.
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In this article, we present Gammapy, an open-source Python package for the analysis of astronomical y-ray data, and illustrate the functionalities of its first long-term-

support release, version 1.0. Built on the modern Python scientific ecosystem, Gammapy provides a uniform platform for reducing and modeling data from different y-

ray instruments for many analysis scenarios. Gammapy complies with several well-established data conventions in high-energy astrophysics, providing serialized data
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MMODA motivation: open data, open software — web services
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The SkyLLH framework for IceCube point-source search
Tomas Kontrimas, Martin Wolf (for the IceCube Collaboration)

Hypothesis tests based on unbinned log-likelihood (LLH) functions are a common technique used in multi-messenger astronomy, including IceCube's neutrino point-
source searches. We present the general Python-based tool "SkyLLH", which provides a modular framework for implementing and executing log-likelihood functions to
perform data analyses with multi-messenger astronomy data. Specific SkyLLH framework features for a new and improved time-integrated IceCube point-source
analysis are highlighted, including the support for kernel density estimation (KDE) based probability density functions. In addition, the support for  variety of point-
source analysis types, such as stacked and time-variable searches, will be presented.
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IceCube Data for Neutrino Point-Source Searches Years 2008-2018

IceCube Collaboration: R. Abbasi, M. Ackermann, J. Adams, J. A. Aguilar, M. Ahlers, M. Ahrens, C. Alispach, N. M. Amin, K. Andeen, T. Anderson, I.
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H. Becker, J. Becker Tjus, C. Bellenghi, S. BenZvi, D. Berley, E. Bernardini, D. Z. Besson, G. Binder, D. Bindig, E. Blaufuss, . Blot, C. Bohm, S. Boser, O.
Botner, J. Bottcher, E. Bourbeau, J. Bourbeau, F. Bradascio, J. Braun, S. Bron, J. Brostean-Kaiser, A. Burgman, J. Buscher, R. S. Busse, M. A. Campana, T.
Carver, C. Chen, E. Cheung, D. Chirkin, S. Choi, B. A. Clark, K. Clark, L. Classen, A. Coleman, G. H. Collin, ). M. Conrad, P. Coppin, P. Correa, D. F.
Cowen, R. Cross, P. Dave, C. De Clercq, J. ). DeLaunay, H. Dembinski, K. Deoskar, S. De Ridder, A. Desai, P. Desiati, K. D. de Vries, G. de Wasseige, M.
de With, T. DeYoung, S. Dharani, A. Diaz, ). C. Diaz-Vélez, H. Dujmovic, M. Dunkman, M. A. DuVernois, E. Dvorak, T. Ehrhardt, P. Eller, R. Engel, P. A.
Evenson, S. Fahey, A. R. Fazely, ). Felde, A.T. Fienberg, K. Filimonov, C. Finley, L. Fischer, D. Fox, A. Franckowiak, E. Friedman, A. Fritz, T. K. Gaisser et
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IceCube has performed several all-sky searches for point-like neutrino sources using track-like events, including a recent time-integrated analysis using 10 years of
IceCube data. This paper accompanies the public data release of these neutrino candidates detected by IceCube between April 6, 2008 and July 8, 2018. The selection
includes through-going tracks, primarily due to muon neutrino candidates, that reach the detector from all directions, as well as neutrino track events that start within
the instrumented volume. An updated selection and reconstruction for data taken after April 2012 slightly improves the sensitivity of the sample. While more than 80%
of the sample overlaps between the old and new versions, differing events can lead to changes relative to the previous 7 year event selection. An a posteriori estimate of
the significance of the 2014-2015 TXS flare is reported with an explanation of observed discrepancies with previous results. This public data release, which includes 10
years of data and binned detector response functions for muon neutrino signal events, shows improved sensitivity in generic time-integrated point source analyses and
should be preferred over previous releases.
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Example: IceCube analysis
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The SkyLLH framework for IceCube point-source search
Tomas Kontrimas, Martin Wolf (for the IceCube Collaboration)

Hypothesis tests based on unbinned log-likelihood (LLH) functions are a common technique used in multi-messenger astronomy, including IceCube's neutrino point-
source searches. We present the general Python-based tool "SkyLLH", which provides a modular framework for implementing and executing log-likelihood functions to
perform data analyses with multi-messenger astronomy data. Specific SkyLLH framework features for a new and improved time-integrated IceCube point-source
analysis are highlighted, including the support for kernel density estimation (KDE) based probability density functions. In addition, the support for a variety of point-
source analysis types, such as stacked and time-variable searches, will be presented.

Comments:  Presented at the 37th International Cosric Ray Conference (CRC 2021). See arX:2107.06966 for allIceCube contributions
Subjects: and Methods for : High Energy Astrophysical Phenomena (astro-ph.HE)
Report number: Pos-ICRC2021-1073
Cite as. Xiv:2107.08934 [astro-ph.IM]

(or ankiv:2107.08934v1 (astro~phM] for this version)

ttps://doi.org/10.48550/arXi.2107.08934 @

Submission history
From: Tomas Kontrimas [view email]
[v1] Mon, 19 Jul 2021 14:49:16 UTC (871 KB)

ch, Al fields v

| Advanced Search

Access Paper:
« View PDF

« TeX Source

« Other Formats
view e

Current browse context:
astro-ph.M

<prev | next>
new | recent | 2021-07
Change to browse by:
astro-ph
astro-ph.HE

References & Citations
« INSPIRE HEP

« NASA ADS

« Google Scholar

« Semantic Scholar

Export BibTeX Citation
Bookmark

W

Search

nige.ch/mmoda/

UNIVERSITE
DE GENEVE

[FACULTE DES SCIENCES

ar (lv > astro-ph > arXiv:2101.09836

> High Energy
[Submitted on 25 Jan 2021 (v1), last revised 27 Jan 2021 (this version, v2)]

IceCube Data for Neutrino Point-Source Searches Years 2008-2018
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Botner, J. Bottcher, E. Bourbeau, J. Bourbeau, F. Bradascio, J. Braun, S. Bron, J. Brostean-Kaiser, A. Burgman, J. Buscher, R. S. Busse, M. A. Campana, T.
Carver, C. Chen, E. Cheung, D. Chirkin, S. Choi, B. A. Clark, K. Clark, L. Classen, A. Coleman, G. H. Collin, J. M. Conrad, P. Coppin, P. Correa, D. F.
Cowen, R. Cross, P. Dave, C. De Clercgq, J. ). DeLaunay, H. Dembinski, K. Deoskar, S. De Ridder, A. Desai, P. Desiati, K. D. de Vries, G. de Wasseige, M.
de With, T. DeYoung, S. Dharani, A. Diaz, J. C. Diaz-Vélez, H. Dujmovic, M. Dunkman, M. A. DuVernois, E. Dvorak, T. Ehrhardt, P. Eller, R. Engel, P. A.
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IceCube has performed several all-sky searches for point-like neutrino sources using track-like events, including a recent time-integrated analysis using 10 years of
IceCube data. This paper accompanies the public data release of these neutrino candidates detected by IceCube between April 6, 2008 and July 8, 2018. The selection
includes through-going tracks, primarily due to muon neutrino candidates, that reach the detector from all directions, as well as neutrino track events that start within
the instrumented volume. An updated selection and reconstruction for data taken after April 2012 slightly improves the sensitivity of the sample. While more than 80%
of the sample overlaps between the old and new versions, differing events can lead to changes relative to the previous 7 year event selection. An a posteriori estimate of
the significance of the 2014-2015 TXS flare is reported with an explanation of observed discrepancies with previous results. This public data release, which includes 10
years of data and binned detector response functions for muon neutrino signal events, shows improved sensitivity in generic time-integrated point source analyses and
should be preferred over previous releases.
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Example: IceCube analysis
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10! 10° 10! 102 103 104 10° 106
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Example: IceCube analysis

Object name *

NGC 1068 There are two ways to get the data product:

Product Type e through MMODA web front-end
O Image Name resolved by local resolver. d th rO U gh Pyth O n API

O Lightcurve RA Dec pip install —-upgrade oda_apll
@ Spectrum 4066962125 0.013294166666666668 e.g. from a Python notebook locally on user laptop
Start time * End time * Time unit
2000-03-06T13:26:48.0 ,} [ 2020-03-06T15:32:27.0 ,} ISO v
IC40
O True
@ False Source: NGC 1068 [2024.09.15T09:09:54] A X
IC59 /
Uery parameters Log Share @ API code @ I} . View on Renku @ v
O True
ource: png [2024.09.15T09:09:54] A %
@ False
D load
IC79 Source : NGC 1068 - API code A X ownload @
O True , NGC 1068 68% error
1077 5 P o,
@ False from oda_api.api import DispatcherAPI NGE 1068 907 UL
disp=DispatcherAPI(url="https://www.astro.unige.ch/mmoda//dispatch-data', instrument="mock') "
IC86_1 £
par_dict={ S 10710 4
® True "DEC": -0.013294166666666668, &
"IC40": False, 5
"IC59": False, =
O Farse "IC79": False, Ng 10711 4
"I1C86_I": True, 5
IC86_II_VII "IC86_II_VII": True, able data of tenfyear exposure §
@ "RA": 40.66962125, package, see $kyLLH docum ’G_J -
True "Slope": 3.0, w 1071
"Spectrum_type": "Free_slope", =
O False "instrument": "icecube", %
"product": "Spectrum", W 13
Slope "product_type": "Real", 10 3
"src_name": "NGC 1068"
3 }
data_collection = disp.get_product(**par_dict) 107 ' g ! i " :
Spectrum_type e e e 1071 10° 10! 102 103 104 10° 106
E, Tev
Free_slope v Copy API code to clipboard i




open data, open software —» web services (how to)

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!)

Data Retease :
imagesze  Poeliske
S
v

image’

@
eoe M- < 0O renkulab.io Y h o+
i = httpsiffront..hubiofmmodal 3% CSCSConfl 8 Starten - Sto..n) - Youtubs 2 Home - Gala..mmunit yHub 15 CSCsdasnboard oo U0 M X B s g xtime £ Fermi »
i ose 1 9 hipsilrontend.staging.o oo A cesi @ e = 202

#MM neutrino #galaxy-tool
#iive-workflow
#iive-workflow-public

Overview Files Datasets Workflows Sessions Settings

General

Stats

Ds

Q Search or go to...

https://renkulab.io

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

IceCube 3 Project @ Public

& mmoda
astronomy/mmoda/icecube

Linked datasets

(This project has no description. You can provide one here.) Main datasets used in this project
No dataset has been added yet.

Add a dataset...

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.

R

(@ )
L) Clone v/ )

prok | 2 0 ( o citLab ‘\/

\

astronomy / mmoda / IceCube

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

N~ | Ygtar | 0 % Fork | 2

Project ¥ master v icecube / | + v History Find file Edit v
I IceCube
i ..~ clean up datadir °
% Pinned e i Volodymyr Savchenko authored 4 months ago
Issues 2
Merge requests Name Last commit
L Manage 2 Clren JeokuiabiociniticeCube

d8d8536c | [%

Last update

Srnonths ado

ProjectWHormation

live-workflow MM neutrino  galaxy-tool

+1more

-0- 65 Commits

# 3 Branches
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https://gitlab.renkulab.io/astronomy/mmoda

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:

“Back O T W W

Z File Edit View Run Kernel Git Tabs Settings Help

- ¥ + c & Launcher X | Spectrumipynb x|+
o (s Q|8 rXxDD > mo o ke v O https://gitlab.renkulab.io/astronomy/mmoda

=/ » L ;’::;::a::??{l?: ri‘lzport pyplot as plt
‘> Name - LastIModnfled i:z:: z:lpy.stats . .

o R s e ot mecremass by users known to the MMODA team (you are welcome to give it a try!)
| e iy aeeaima s yeil
2 oo weertwr . .

B o coe o MMODA currently uses Renkulab collaborative data science

citations.bib a minute ago from numpy import_pi . . .
0 oaceri (0 IR T (T Ry T platform (Jupyter lab + Gitlab) as a convenient environment for new

Y: environmentyml a minute ago - - - - -
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O requrementa tag. As soon as itis the case a “bot” scanning the domain will pick
¥ side_panel.png a minute ago MMODA Astrophysical Workflow Ontology i kK
up the notebook and convert it to a service.
M spectrum.png a minute ago

Ontology Specification Draft

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”.
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open data, open software —» web services (how to)

<« G % odahub.i ide- pment/ |
About ODA MMODA WOl'kfIOW deVGIO[ \E/EVL(J;rISffo;speatable parameterized
Search The MMODA platform provides access to the Astrg

How to designate input parameters

(ORDAS). Good fraction of these services follow a and output cells of the notebook

Guide Development

Guide Discovery « access publicly available external astronomicg How to define input parameters in
Guide Ontology source or source catalog, the dedicated parameters cell
lssues « transform the fetched data using a workflow b)

product. Default parameters

Reasoning Engine
o display a preview of the data product on the M . . .
Adding annotations the entire

notebook

Workflow Development

Progression to the user via Python API

The users of MMODA are encouraged to become it}
page provides a step-by step instructions on how t

Workflows are all things that can be computed, brg
workflows to be repeatable: producing the same o
easy enough in first approximation, but might be h
workflow relies on external data and compute reso| How to upload a file to be used for
ORDAS in an ever-evolving compute environment. the notebook execution

developers in ensuring reproducibility and reusabil

Annotations for the visualization over
the Mmoda interface

Adding token annotations

How to annotate the notebook
outputs

Quering external astronomical data
archives from a notebook

Handling exceptions
Using renku secret storage
How to add a test to the notebook

Reporting progress for long running
tasks

Make the notebook available for
deployment on

MMODA

via

renkulab.io

Publish your workflow as an MMODA
service

Support the workflow development
via renku plugin

MMODA team and suggest

https://odahub.io/guide-development/ [stictest cases o ensure

e stability
[

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!)

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

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.

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 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!



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

parameters

web service “flavours”

results
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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!)
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a = IceCube 3 Project @ Public P Start ‘ v
& mmoda

#MM neutrino #galaxy-tool
#iive-workflow
#iive-workflow-public

Overview Files Datasets Workflows Sessions Settings

General

Stats

Ds

Q Search or go to...

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

Linked datasets

Main datasets used in this project

astronomy/mmoda/icecube

(This project has no description. You can provide one here.)
No dataset has been added yet.
Add a dataset...

—

( @cione )

prok | 2 N ( o citLab ‘\/

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!
\

\

astronomy / mmoda / IceCube

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

Jalneg Y Star | 0 % Fork

d8d8536c | [%

Project information
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+1more

-0- 65 Commits

Project ¥ master v icecube / | + v History Find file Edit v
I IceCube
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% Pinned e i Volodymyr Savchenko authored 4 months ago
Issues 2
Merge requests Name Last commit
L Manage 2 CLren JeokulabiocniticeCube

Last update
# 3 Branches
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web service “flavours”

https://usegalaxy.eu .D eOSC

= Galaxy Europe A Workflow Visualize Data~ Help~ LoginorRegister 1@ 358 Using 8% E uro G atew ay
3 Tools v oW Histor + = =
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Upload
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Tools @® Show Sections e Yy
HESS S 19«8 L 2R
Image v
MassBank spectrum searches : Search by s
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Spectral Database. 7: HESS -> Image fits LoV |

WORKFLOWS Crab _
6: HESS -> Image png (o3P W |
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ags
36.7 KB
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Similar “live-workflow” approach is developed by
Euro-Science-Gateway project of the European
Open Science Cloud (EOSC). Itis implemented
within Galaxy platform (originally developed by the

bio-informatics community). MMODA bot can also

22.25
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21.3D° 10
interpret the workflows in the dedicated
21.25 5 . .
astronomy/mmoda Gitlab domain.
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Summary

Gaia

Milestone astrometric mission, we include tools
for accessing is

Euclid DESI Legacy Survey

Recently launched cosmology mission, we
include tool computing Photometric Redshift. k221
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