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Towards a modern information flow at IRAM

Bits and pieces have been prepared for the last 15+ years.

Next step To nimbly glue all this together.

A manageable amount of additional resources (manpower, internet bandwidth) is required
because of all the preparatory work.

This presentation Available bits and pieces with an emphasis on the current and future
work.

Timescales Regular releases over the next 5 years. Additional IRAM manpower (1 soft-
ware engineer) will speed things up.
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Data rates

NOEMA

Data rate about 40 TiB per year,
still increasing.

30M

Data rate About 28 TiB per year.
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Observation Management System: I. Goals
Handling of IRAM projects

Proposals More than 200 proposals every 6 months.
Observations 24/24 hours, 7/7 days operation on 2 sites.

State before OMS

• Various independent prototypes developed by astronomers.
• Much manual housekeeping.

OMS aims

• Optimize the end-to-end handling of science projects.
• Gather and rationalize prototypes with new implementation by software engineers.
• Automate as many tasks as possible.
• Minimize maintenance and simplify upgrades⇒ keep room for innovation.
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Observation Management System: II. Overview
Set of independent tools (databases)

• Multi-user environment.
• Factorized tools.
• Web interface with similar look and feel.
• Interfact with GILDAS astronomical engines.

Already in operation

Proposal Management System

• Proposal submission and program com-
mittee.

• NOEMA & 30m.

Setup Management System

• Preparation of observing procedures.
• NOEMA.

Monitoring Management System

• Schedule and monitor observations.
• 30m.

Existing prototypes that still need to be collected in
the same professional framework.

Data Management System

• Database of actual observations and as-
sociated calibration reports.

• Import and expand the searchable index
on all completed observations currently
existing at CDMS (Strasbourg).
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Observation Management System:

III. Timescales

  

PMS

SMS

MMS

2010

Proposal
comittee

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

POLYFIX Sensitivity
estimator

Proposal
submission

Basic mode

2022

Mosaic
Track-sharing

Interaction
with PIs

First delivery

Upgrades

Kernel Unit
handling

System
versioning

2021

IRAM Information Flow J.Pety, 2023



30m status before OMS, ie, before 2010
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30m status at end of 2021
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Two imbricated workflows
NOEMA 30M
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Assessment and evaluation of data

NOEMA

Calibration and quality assessment
pipeline reports are stored with the
data.

30M

Observers are invited to log useful infor-
mation.

Operators and AODs reports technical
problems during the observations.

On-line calibration results are stored in
TAPAS.

Continuum processing delivers a cali-
bration database that is shipped with
the software ⇒ Automatic selection of
good data.
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Data formats

NOEMA

Raw data
IPB and HPB since 1990.

Calibrated data
UV tables since 1990.

Deconvolved data
LMV cubes in GDF since 1990?

⇒ Institute-defined binary containers
But final products can be easily con-
verted into FITS files.

30M

Raw data
IMBFITS since 2007.

Calibrated spectral data
30m CLASS files since 1987.

Calibrated continuum data
FITS format since 2005.

⇒ A combination of institute-defined
and FITS binary containers

All calibrated data can still be read today!
We are going towards using only FITS for science-ready data products.
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Metadata, and data reuse

Metadata

• IRAM has documented and standardized metadata.

• IRAM ensures that all instruments comply with these standards.

Data reuse

• Standard procedures to get data from the archive.

• But it still requires human operations.
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Data discovery, identification, interoperability

Data discovery

• A catalog of all IRAM observations is available at CDS.

• All NOEMA observation from 1990-on and all 30m observations from Oct. 2009
are available.

• IRAM Large Program Database IRAM will soon get a VO-compliant gateway.

Identification

• All data are tagged by their unique project number.

• IRAM recommends that the community cite the project number in publications.

• This number is not (yet) a digital object identifier (DOI).

Interoperability

• Automatic exchange of metadata between IRAM databases.

• Well-defined APIs that can be automatically tested when new functionality is added
to one of the databases.
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Data curation

Integrity and authenticity

• Archive mirroring.

• Checksum of files.

• Provider ID is checked for the submission of (large program) reduced products.

Data quality

• Once the raw data is stored, it is never edited to preserve integrity. Additional meta-
data are archived in different data files to add a posteriori calibration information.
These are automatically ingested by the software when reprocessing the raw data.

• At NOEMA, quality assessment is applied to all calibrated data and (only) good
visibilities with detailed reports on the calibration and filtering are distributed to the
PI.

• At the 30m, all observation comments are stored in a database.

• Work is being done to compare different versions of the processed data.

• No mechanism is (yet) provided to link articles using the data.
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Infrastructure organization

Licenses

• No license. Is it a problem?

Confidentiality/Ethics

• Access to databases needs authentication. It is based on role (PI, local contacts,
AODs, schedulers, ...)

• No other sensitive data.

Expert advise

• SAC.

• CDS advise for VO port (⇒ link with IVOA).

Continuity access

• IRAM partner agreement up to 2034.

Governance and business model

• IRAM has resources to acquire, process, and archive data.

• No complete business model yet for the FAIR distribution of data. But
– One additional software engineer will be recruited.

– IRAM participates in ACME proposal to next EU infrastructure call.
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Sensitivity Estimation
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Proposal Management System
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Monitoring Management System:
Scheduling a two-weeks period

IRAM Information Flow J.Pety, 2023



Setup Management System: Fine tuning
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Setup Management System: Workflow
Local Contact - Scientific Validator - Scheduler
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Next step: Data Management System
Indexation/visualization/distribution of data products

• First version will deliver science ready data products of completed IRAM Large Programs.

• Collaboration with Obs. de Paris to use the YAFITS tool.

• Started early 2021.

• To be delivered this year.
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DMS: Search for “young stellar objects”

DMS: Search for “ISM”
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DMS: Search for “M51”

DMS: Search for “redshift”
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DMS: Indexation based on standardized FITS
and VO keywords

Fits header

VO header
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DMS: Workflow between PI team and
IRAM to import dataset and document them
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DMS: Automated link with proposal information
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DMS: PI can link publication DOIs
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DMS: List of products for potential downloads
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DMS: Interactive pre-visualization⇒ YAFITS

IRAM Information Flow J.Pety, 2023


