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1 
Scope
This document presents the deployment plan for Internal Data Products (IDPs), as defined as science data products generated at ESO by running the respective instrument pipelines. This includes their generation and dissemination to the astronomical community at large via the ESO Science Archive Facility.
The timeline for IDP deployment is presented in section 5, section 6 contains the details of the current status and future prospects for the different instrument that served as basis for the timeline itself and section 7 briefly describes the operational setup for the handling of IDPs.
2 List of Abbreviations & Acronyms

This document employs several abbreviations and acronyms to refer concisely to an item, after it has been introduced. The following list is aimed to help the reader in recalling the extended meaning of each short expression:

ACH

Archive Content Handling Group

ASG

Archive Science Group

BOD

Back-end Operations Department

DFI

Data Flow Infrastructure Department

DFS

Data Flow System

EDPs

External Data Products
IDPs

Internal Data Products
IFU

Integral Field Unit

QCG

Data Processing and Quality Control Group
SAF

Science Archive Facility

SDP

Science Data Product
3 List of Applicable and Referenced Documents

3.1 Applicable Documents
	Ref
	Title
	Author
	Doc number

	AD01
	VLT/VLTI Science Operations Policy
	
	ESO/Cou-996 rev. 15.12.2004


3.2 Referenced Documents

	Ref
	Title
	Author
	Doc number

	RD01
	ESO Science Data Products Standard

	J. Retzlaff, N. Delmotte


	GEN-SPE-ESO-33000-5335

	RD02
	Mid-term review of UK in-kind contribution “Development and Maintenance of VISTA Pipeline and Reprocessing of VLT Data”: Board Report
	M. Romaniello
	GEN-TRE-ESO-33000-5894 

	RD03
	Statement of Work: Development and Maintenance of VISTA Pipeline and Reprocessing of VLT Data”
	P. Ballester, M. Romaniello
	VLT-SOW-ESO-19500-5280 / 1

	RD04
	IDP/UVES to SDP conversion tool User Requirements
	A. Micol
	Link

	RD05
	User’s Committee, 37th Meeting,
Draft Minutes
	
	ESO/UC-80

	RD06
	Requirements on Phase 3-compliant ingestion of HARPS pipeline data products
	A. Dobrzycki
	GEN-SPE-ESO-33000-6071
Revision 1 Draft
(21.01.2014)

	RD07
	Preparation of the UVES pipeline for the REFLEX release
	D. Bramich, W. Freudling, S. Moehler
	VLT-TRE-ESO-19500-5385
Issue 2

	RD08
	Science verification of the X-Shooter data products
	D. Bramich, A. Modigliani, S. Moehler, W. Freudling
	VLT-TRE-ESO-19500-5905
Issue 1

	RD09
	ALMA Science Archive FITS Data product requirements and recommendations
	E.Muller
	Issue 1.5

	RD10
	Paranal Instrumentation Programme: 2013–2020 Development Plan
	L. Pasquini, M. Casali, A. Russell
	The Messenger, 154, 2 (2014)


4 Introduction
Following ESO policy [AD01] (see also the discussion on UC36.R.3 in [RD05]), the Back-end Operations Department (BOD) is engaged in an effort to enhance the scientific value of the ESO Science Archive Facility (SAF) by, among other activities, generating science data products and ingesting them into the SAF itself for further dissemination to the astronomical community. Since these data products are generated internally by ESO, they are referred to as “Internal Data Products” (IDPS) to distinguish them from those that we receive from external users (“External Data Products”, or EDPs).
The data products are generated for selected instrument modes by running the corresponding reduction pipelines on raw science data and ingesting the resulting products in the SAF following the Phase 3 data and metadata interface standards defined in [RD01]. This ensures that the IDPs are integrated with data products returned from the community, also through Phase 3, thus allowing for the provision of a seamless archive user experience. In order to enable this, three conditions need to be met: i) the data products themselves have to be of adequate scientific quality, ii) a standard for data and metadata has to be defined and adhered to so that different products can be queried seamlessly together and iii) there has to be an operationally sustainable way to generating and handling them.
At steady state, the activity will be fully embedded in the operations of the department. The corresponding infrastructure in operations since October 24th, 2013, handling UVES echelle point-like and image slicer data. This document addresses the sequence and timeline of instrument modes to be handled next.
Selected Key Performance Indicators on the inflow and outflow of IDPs are provided on a regular basis in the Quarterly Reports and can, in addition, be requested at any time. The use of IDPs in publications is tracked by the ESO Library.
5 Timeline

In this section we summarize the expected timeline based on the detailed evaluation of the current statuses and prospects of the different instruments as presented in section 6.
In terms of the definition and application of the Science Data Product Standard, an inspection of section 6 reveals two main areas of work:

· Firstly, there are two main data types currently not covered by the data and metadata standard in [RD01], namely 3D cubes from IFU spectroscopy and data products from VLTI observations. A third one is the one to handle data from the LABOCA instrument on APEX, on which there are Large Programmes running that will need to comply with Phase 3 policies. While not directly an IDP project, it is mentioned here because it draws on the same resources needed to develop standards in direct support of the IDP effort.

The main responsibility for the definition of new standards rests with the ASG group, with the support by SDP and QCG.

· Secondly, work is needed to apply the relevant standard to the data products from individual instrument for which the corresponding pipeline does not generate compliant products. By its very nature, this work needs to be at an instrument-by-instrument level, whereby the “mapping” between the current products and the standard is defined in detail and applied. Learning from the UVES experience, where the conversion is performed post-facto by a standalone tool, the current baseline is that the best way to proceed is actually to have the pipelines directly generating products in the desired format. The exception is HARPS, in which case the pipeline is not maintained by ESO and an external tool is the only viable solution.

The main responsibility for the conversion rests with the SDP group, with the support by ASG and QCG.

Based on this, the timeline by instrument is as follows:

· UVES echelle (section 6.1): in operations since 24.10.2014.
· UVES slicer (section 6.2): in operations since mid-December 2014.
· X-Shooter (section 6.3): applicable SDP standards clarified between PSD and ASG/QCG; prototype implementation in the pipeline by mid-February 2014, finalized by March 2014 (TBC depending on detailed needs); thereafter reprocessing of historical data and processing of current stream (QCG) and ingestion (QCG with support from ASG)
.
· GIRAFFE-MEDUSA (section 6.4): implementation in the pipeline following the validation of the X-Shooter one (draft specifications of conversion to SDP standard prepared by ASG exist, which can be used to guide the development); thereafter reprocessing of historical data and processing of current stream (QCG) and ingestion (QCG with support from ASG).

It is worth it to mention here that an archive of GIRAFFE data products generated by running the ESO pipeline is maintained at the Observatoire de Paris. It can be accessed at http://giraffe-archive.obspm.fr/index.html. From the documentation available online, raw data are retrieved from the ESO SAF as soon as they become available at the expiration of the proprietary period and are processed with pipeline version 2.9.2 (current version is 2.11.1). At the time of writing coverage seems to be limited up to December 31st, 2010, starting in 2003.
· HARPS (section 6.5): specifications of conversion tool to SDP standard [RD06] being finalized (DBCM); depending on the resource estimate by DFI and possible conflicts with other projects, seek for DFS CCB approval in its meeting on February 6th, 2014; if positive, implementation of standalone conversion tool on a timescale TBD (DFI); bulk conversion of historical data and daily conversion of current stream thereafter (detailed responsibilities TBD in the course of the project).

Note: HARPS has lower priority than the other instruments because its data products are already accessible through the SAF, albeit via a dedicated query form
. It can, therefore, be dropped in case of conflicts.

· VISIR (section 6.6): timeline TBD, pending the completion of the hardware and science pipeline upgrade projects.

· HAWK-I AND VIMOS imaging (section 6.7): delivery in October 2014 by the UK in-kind team of compliant data products until October 2014 and compliant science grade pipeline; ingestion of historical data (UK team with support from ASG) and processing of current stream (QCG) and ingestion (QCG with support from ASG).

· FORS2 and VIMOS spectroscopy (section 6.8): delivery in Q4 2014 by the SDP project of compliant science grade pipeline; thereafter reprocessing of historical data and processing of current stream (QCG) and ingestion (QCG with support from ASG). The extent to which it will be possible to reprocess historical data back in time is at the moment TBD. Specifically, it remains to be assessed if the pipeline changes will be sufficiently confined to allow using the standard scenario for reprocessing
, i.e. re-using the existing master calibrations.
· KMOS and MUSE (section 6.9): definition of SDP standard to start in Q1 2014 (ASG), experience shows that 6-8 months is probably a reasonable time to completion; implementation in the pipeline by start of science operations of MUSE (October 2014?); processing of MUSE current stream (QCG) and ingestion (QCG with support from ASG).

Implementation of the standard in the KMOS pipeline in parallel with MUSE; thereafter reprocessing of historical data and processing of current stream (QCG) and ingestion (QCG with support from ASG).

Note: once the IFU standard is defined, it is would enable IDP creation and ingestion also of GIRAFFE-Argus data products, which are reduced by the same pipeline as GIRAFFE-MEDUSA (see above).
· SPHERE (section 6.10): timeline TBD. Given the complexity of the instrument, it is probably advisable to wait until data reduction is fully understood on real data before endeavouring in IDP ingestion.
· Amber and/or MIDI (section 6.11): IDP publication only makes sense if the data products themselves are of sufficient quality. As mentioned earlier, a project is about to be launched to assess it and explore possible ways forward, so it is too early to make plans for IDP publication.

· CRIRES+ (section 6.12): timeline TBD, pending the completion of the hardware upgrade project in the 2017 timeframe.
6 Current status and future prospects by instrument
In this section the instruments currently considered for IDP operations are reviewed to address the following questions:
· Is an appropriate data and metadata standard defined in [RD01]?
· If so, do the data products as generated by the corresponding instrument pipeline comply with it?
· What is the current scientific status of the data products generated by the corresponding instrument pipeline?
· Are there suitable data products already available? Are we in a position to generate them?
6.1 UVES Echelle data of point-like sources
Data Standard: defined (see [RD01]). It is the 1-dimensional extracted spectrum from a single object spectrograph.
Compliance with the Science Data Products Standard: stand-alone tool to convert the output of the pipeline as based on the user requirements in [RD04] is in operations. The main challenge is specifying and implementing the tool was to cope with the evolution of the header keywords throughout the rather extended operational history of the instrument.
Science status of data products: the UVES echelle pipeline for point-like objects was the first one to undergo through SDP science validation and related enhancements (see [RD07]). It is currently in release version 5.2.0.
Availability of data products: all relevant data between the year 2000 and October 2013 have been successfully reprocessed with the latest version of the pipeline. The current stream is processed and published at a roughly monthly cadence.
6.2 UVES Slicer data of point like sources.

Data Standard: defined (see [RD01]). It is actually the same as for echelle sources.
Compliance with the Science Data Products Standard: the conversion tool developed for UVES Echelle data of point-like sources above applies ([RD04]).
Science status of data products: although the slicer mode of UVES was not explicitly considered in the SDP enhancement projects the quality is comparable to the echelle mode.
Availability of data products: all relevant data between the year 2000 and October 2013 have been successfully reprocessed with the latest version of the pipeline. The current stream is processed and published at a roughly monthly cadence. 
6.3 X-Shooter
Data Standard: defined (see [RD01]), it is, in fact, the same one as for UVES point-like, i.e. 1 dimensional extracted spectrum from a single-object spectrograph
.
Compliance with the Science Data Products Standard: the current baseline plan, as agreed with Pascal Ballester and Thomas Bierwirth, is to include the compliance in a next release of the pipeline. PSD is in charge of this, with the assistance of ASG. Specific relevant points of the data standard have been addressed and clarified between these groups. Based on the UVES experience, and taking into account that X-Shooter has a much shorter data history, the expectation is that enforcing compliance will be easier for the latter instrument than it was for the former.

Science status of data products: the SDP project on X-Shooter was completed earlier this year, yielding to significant improvements in the data reduction algorithms, including error propagation, and calibration plan. Full details can be found in the corresponding report [RD08].
Availability of data products: none. Existing data products as generated by the QCG workflow up to 2011-10 do not benefit from the enhancements briefly mentioned above (nor do they comply with the SDP standard). All data, then, have to be (re)processed. However, the knowledge on quality controlled master calibrations and data association is available from the QCG daily workflow7.
6.4 GIRAFFE-MEDUSA
Data Standard: defined (see [RD01]), it is the 1-dimensional extracted spectrum from a multi-object spectrograph.
Compliance with the Science Data Products Standard: as for X-Shooter, the baseline for GIRAFFE is to modify the pipeline itself to generate products in the correct format, rather than having a separate tool to do the conversion a posteriori, under the responsibility of PSD with support from ASG
. This approach would, of course, require reprocessing of the data, which is deemed to be feasible (see below). 
Science status of data products: the quality of the data products as generated by the ESO pipeline was assessed in a dedicated IOT effort in 2010 and deemed as scientifically valuable. Specifically, it compared favorably to the “GIRAFFE Base-Line Data Reduction Software”, the other popular package for reducing GIRAFFE data developed at the University of Geneva
.
Availability of data products: data products of science quality appropriate for archive publishing exist for the time interval between 2004-04 and 2011-10. The time interval between 2004-04 and 2007-10 was covered by a dedicated reprocessing exercise in 2011, while the products from raw files acquired after 2007-10 were generated as part of the daily QCG operations.
These data products, however, do not comply with the SDP standard and should be either post-processed with a dedicated tool, or reprocessed with a modified version of the pipeline that outputs data in the correct standard. As stated above, this latter is the baseline option. From an effort point of view, the evaluation is that the reprocessing is sustainable, because we can leverage on the previous (re)processing exercises
.
6.5 HARPS
The HARPS pipeline generates science grade data products running in unsupervised mode on La Silla. The products stemming from an individual science files are packed in one tar file, which is transferred to Garching and ingested in the SAF, from which it is available to the community. They are, however, not compliant with the SDP standard, meaning that they currently require a dedicated archive query interface
 and cross-queries with other data products are not supported.

Data Standard: defined (see [RD01]), it is the 1-dimensional extracted spectrum from a single object spectrograph.

Compliance with the Science Data Products Standard: the current data products do not comply with the standard. Since the HARPS pipeline is not maintained by ESO, the way to go to ensure compliance is a stand-alone converter tool, like the one for UVES mentioned above. Specifications, as well as a proof-of-concept IDL prototype were developed by Adam Dobrzycki in [RD06]. A converter tool suitable for operations is to be developed by DFI following the positive recommendation from the DFS CCB in its meeting on February 6th, 2014.
Science status of data products: Data products from HARPS have been certified to be science grade by the Consortium and are, in fact, widely used in the community for doing cutting edge science. We therefore believe that an independent assessment of the quality is not needed in this case.
Availability of data products: Historical products stored in the SAF would have to be retrieved, converted to the SDP standard and re-ingested in the context of the Phase 3 Infrastructure. The current stream for La Silla is transferred to Garching within minutes, where it can be post-processed with the converter tool to make them compliant with the SDP standard.
6.6 VISIR

VISIR is currently undergoing a major hardware upgrade and, at the same time, a major rehaul of the pipeline towards science grade. Once these upgrades will be completed, the resulting data products should certainly be considered for IDP ingestion.
Data Standard: defined (see [RD01]), 1-dimensional extracted spectrum from a single object spectrograph and imaging standards.
Compliance with the Science Data Products Standard: compliance to the standard in the new pipeline.

Science status of data products: as a result of the upgrade, the pipeline is expected to generate science grade products. This assumption has to be validated on actual data, of course.
Availability of data products: IDP ingestion would be limited to the post-upgrade data.
6.7 HAWK-I, VIMOS imaging
As part of the UK in-kind contribution, a team at the Cambridge Astronomical Survey Unit (CASU) is working on the development of specific software modules for the reduction of HAWK-I and VIMOS imaging data, as well as the reprocessing with these same modules of archival data. The goal is to deliver for these instruments science-grade pipelines and data products as far back in time as possible to the beginning of the respective science operations (see the project’s Statement of Work [RD03] for further details).
Data Standard: defined (see [RD01]), it is, in fact, the same one as for data products from VST and VISTA surveys, i.e. optical and infrared direct imaging, for which CASU is already generating a large fraction of the data products provided by the Public Survey Teams.
Compliance with the Science Data Products Standard: as per the relevant Statement of Work [RD03], both the data products and the pipelines delivered by the UK in-kind contribution project will comply with the SDP standard.
Science status of data products: the UK in-kind project has passed the mid-term review with minor action items and is, then, well under way to a successful completion (see [RD02]).
Availability of data products: as per the relevant Statement of Work [RD03], the in-kind team will deliver to the SAF SDP compliant data products from the start of each instrument’s operations to about October 2014 (see also [RD02])
. They will also deliver DFS compliant pipelines so that QCG can take over the data processing from there.
6.8 FORS2 spectroscopy, VIMOS spectroscopy
The popularity of these instrument modes with the community and the major science upgrade that the product generation chain is currently undergoing make them suitable candidates for publication in the SAF.
Data Standard: defined (see [RD01]), it is the 1-dimensional extracted spectrum from a multi-object spectrograph.
Compliance with the Science Data Products Standard: the current pipelines do not generate compliant products. The baseline plan is to include compliance in the pipeline as part of the SDP project (see next item).
Science status of data products: both FORS2 and VIMOS spectroscopic data products are undergoing a major upgrade in terms of science quality (pipeline recipes and algorithms, possibly the calibration plan, etc.). Once completed, the results are expected to be of science quality suitable for archive use.
Availability of data products: currently data products as generated in the daily QCG workflow are available until 2011-10. It is, however, to be expected that all science files will need to be reprocessed to incorporate the enhancements stemming from the SDP project mentioned above. The extent to which it will be possible to reprocess historical data back in time is at the moment TBD. Specifically, it remains to be assessed if the pipeline changes will be sufficiently confined to allow using the standard scenario for reprocessing
, i.e. re-using the existing master calibrations.
6.9 KMOS, MUSE
Data Standard: not defined. Some aspects were defined by ESO as part of the effort to develop a viewer for 3D data
, but quite some effort is expected to be needed to review, harmonize and complement them into a coherent and complete standard. Work is ongoing in ASG to the extent, taking into consideration the 3D visualization standard mentioned above and the one applicable to ALMA data products [RD09].
Compliance with the Science Data Products Standard: specification of the data standard itself comes first. The baseline is to incorporate compliance within the pipeline.
Science status of data products: both instruments are expected to come with science grade pipelines. This assumption has to be validated on actual data, of course.
Availability of data products: no science data from regular operations are available yet. KMOS is currently undergoing Science Verification and will start regular science operations on October 1st, 2013. MUSE is expected to enter science operations sometime in 2014. In both cases an adjustment period of several months to reach an adequate knowledge of data reduction is to be expected.
6.10 SPHERE
Data Standard: defined for some modes, e.g. direct imaging and spectroscopy, likely to be defined for others, integral field spectroscopy, complete new territory for others still, e.g. differential imaging.
Compliance with the Science Data Products Standard: specification of the data standard itself comes first. The baseline is to incorporate compliance within the pipeline.

Science status of data products: the instrument is expected to come with science grade pipelines. This assumption has to be validated on actual data, of course.
Availability of data products: the instrument is to be delivered in 2013 [RD10].
6.11 AMBER, MIDI
Data Standard: not defined, possibly in common with other VLTI instruments. A working group led by Christian Hummel and Isabelle Pércheron is charged with defining such a standard with the assistance of ASG.
Compliance with the Science Data Products Standard: specification of the data standard itself comes first. The baseline is possibly to incorporate compliance within the pipeline.

Science status of data products: an investigation on the science quality of the pipeline products will be launched soon, also in response to one recommendation from the Users Committee 37 (UC37.R.9 in [RD05]).
Availability of data products: depending on the outcome of the investigation, different scenarios are possible, including the need to reprocess all of the data.
6.12 CRIRES+

CRIRES is scheduled to undergo a major hardware upgrade to turn it into a cross-dispersed spectrograph. Once completed, the resulting data products should certainly be considered for IDP ingestion.
Data Standard: defined (see [RD01]), 1-dimensional extracted spectrum from a single object spectrograph.

Compliance with the Science Data Products Standard: compliance to the standard should be added to the specifications for the new pipeline
.

Science status of data products: as a result of the upgrade, the pipeline is expected to generate science grade products. This assumption has to be validated on actual data, of course.
Availability of data products: IDP ingestion would be limited to the post-upgrade data. The current schedule for the project is for a delivery in 2017 [RD10].
6.13 ESPRESSO

Data Standard: defined (see [RD01]), it is the 1-dimensional extracted spectrum from a single object spectrograph.

Compliance with the Science Data Products Standard: a Request for Change is being raised with the Consortium to include compliance within the pipeline. It has been accepted on September 24th, 2013 as per e-mail communication from Denis Megevand, ESPRESSO Project Manager, to Antonio Manescau and Gaspare Lo Curto.
Science status of data products: the expectation is that the instrument pipeline will generate science grade data products, and/or that science data products will be returned to ESO by Survey PIs.
Availability of data products: the instrument is expected to be delivered in 2016 [RD10].
6.14 GRAVITY, MATISSE
Data Standard: not defined, possibly in common with other VLTI instruments. . A working group led by Christian Hummel and Isabelle Pércheron is charged with defining such a standard with the assistance of ASG.
Compliance with the Science Data Products Standard: specification of the data standard itself comes first. The baseline is to incorporate compliance within the pipeline.

Science status of data products: both instruments are expected to come with science grade pipelines. This assumption has to be validated on actual data, of course.
Availability of data products: the instruments are expected to be delivered in 2014 (GRAVITY) and 2015 (MATISSE) [RD10].
6.15 SINFONI+

SINFONI is scheduled to undergo a hardware upgrade, which will add two functionalities: a) addition of high resolution grating (in exchange for the H+K grating); b) enabling the use of the sky-spider (TBD scope and algorithms).
Data Standard: defined (see [RD01], direct imaging and spectroscopic modes).

Compliance with the Science Data Products Standard: the scope of the overall SINFONI DRS upgrade is limited to providing an upgrade of the existing pipeline and not changing the code or its data products to the new standards, or to upgrade the quality of the data reduction of the existing modes. Specifically, the data product will not include errors or advanced data quality information. However, where an adaption of the data products to new metadata standards is possible with reasonable effort it will be carried out
.
Science status of data products: see above.

Availability of data products: the SINFONI upgrade is embedded in the ERIS project and timed accordingly.
6.16 ERIS
Data Standard: defined (see [RD01]) for the direct imaging and spectroscopic modes. To be defined for the sparse aperture masking (SAM) and pupil plane coronagraphy modes.
Compliance with the Science Data Products Standard: it is expected that the instrument pipeline will generate compliant data products.

Science status of data products: the expectation is that the instrument pipeline will generate science grade data products.

Availability of data products: the instrument is expected to be delivered in 2019 [RD10].
6.17 MOONS, 4MOST

Data Standard: defined (see [RD01]), it is the 1-dimensional extracted spectrum from a multi object spectrograph.
Compliance with the Science Data Products Standard: it is expected that the instrument pipeline will generate compliant data products, and/or that compliant data products will be returned to ESO by Survey PIs.
Science status of data products: the expectation is that the instrument pipeline will generate science grade data products, and/or that data products will be returned to ESO by Survey PIs.
Availability of data products: the instruments are expected to be delivered in 2018 (MOONS) and 2019 (4MOST) [RD10].

6.18 CUBES

Data Standard: defined (see [RD01]), it is the 1-dimensional extracted spectrum from a single object spectrograph.

Compliance with the Science Data Products Standard: it is expected that the instrument pipeline will generate compliant data products.
Science status of data products: the expectation is that the instrument pipeline will generate science grade data products
.

Availability of data products: TBD, as the approval of the instrument is linked to the formalization of Brazil’s accession to ESO, which, at the time of writing, is pending. A possible delivery date is in the 2018 time frame [RD10].
7 Operational setup

From an operational point of view, all organizational groups within BOD are engaged in the effort. The main responsibilities are listed below, with most of the activities actually receiving support across the Department:

· Science Data Standard definition: the Archive Science Group (ASG) is responsible for defining and extending as appropriate the data and metadata standards in [RD01].

· Certification of data quality: the basic assumption is to handle preferentially instrument modes that generate science grade data products as certified by the Science Data Product (SDP) group.

· Generation of and ingestion of Internal Data Products: Data Processing and Quality Control Group (QCG). For operating instruments, generation of data is composed of a bulk processing to cover the past history (“batch” in Phase 3 terminology) and a steady flow to handle the new incoming data (“stream”). For operational constraints, QCG can only support one batch processing, which is expected to typically last for several months, at any given time.
· Publication of IDPs: ASG is responsible for the publication of the IDPs, building archive services on top of the content, with and the Archive Content Handling (ACH) Group providing support.
8 Final digression: PIONIER

PIONIER is a VLTI visitor instrument and, as such, would normally be outside of the ESO DFS. However, an agreement was recently reached between ESO and the PIONIER consortium to make the raw data available through the SAF after a proprietary period of two years. Since there is a consensus that the PIONIER data reduction system generates science data products, it is possibly interesting to explore ingesting them into the SAF.

Data Standard: not defined, possibly in common with other VLTI instruments. . A working group led by Christian Hummel and Isabelle Pércheron is charged with defining such a standard, with the assistance of ASG.
Compliance with the Science Data Products Standard: specification of the data standard itself comes first. The data reduction pipeline is not maintained by ESO
, so the baseline assumption for SDP compliance is to develop a standalone conversion tool.

Science status of data products: the consensus that the PIONIER data reduction system generates science data products.

Availability of data products: the instrument pipeline is not maintained by ESO and is not DFS compliant. Sustainable and reliable ways to generate the data products would have to be investigated.
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� Dry runs with the current X-Shooter pipeline, i.e. not yet compliant with the SDP standard, are being conducted by Reinhard Hanuschik to setup and fine-tune the processing scheme. No showstoppers where identified until now.


� � HYPERLINK "http://archive.eso.org/wdb/wdb/eso/repro/form" ��http://archive.eso.org/wdb/wdb/eso/repro/form�.


� Details on the workflow tools for automated science processing (internal code name phoenix) can be found at � HYPERLINK "http://www.eso.org/~qc/dfos/phoenix.html" ��http://www.eso.org/~qc/dfos/phoenix.html�.


� The current baseline is to keep the data products from the three arms of X-Shooter as separate files, in line with the raw data.


� In fact, Alberto Micol in ASG has written draft specifications for the mapping of current keywords to the appropriate standard.


� � HYPERLINK "http://http://girbldrs.sourceforge.net" ��http://http://girbldrs.sourceforge.net�.


� Technically speaking, all the relevant Association Blocks that encapsulate the data association and reduction cascade are stored and available for reuse.


� � HYPERLINK "http://archive.eso.org/wdb/wdb/eso/repro/form" ��http://archive.eso.org/wdb/wdb/eso/repro/form�.


� The Statement of Work [� REF UK_SoW \h ��RD03�] foresees that the Association Blocks used to generate such data products will be delivered, as well.


� Details on the workflow tools for automated science processing (internal code name phoenix) can be found at � HYPERLINK "http://www.eso.org/~qc/dfos/phoenix.html" ��http://www.eso.org/~qc/dfos/phoenix.html�.


� �HYPERLINK "http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-MAN-ESO-19500-5651.pdf"��http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-MAN-ESO-19500-5651.pdf�


�HYPERLINK "http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-SPE-ESO-19500-5652.pdf"��http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-SPE-ESO-19500-5652.pdf�


�HYPERLINK "http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-SPE-ESO-19500-5653.pdf"��http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-SPE-ESO-19500-5653.pdf�


�HYPERLINK "http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-MAN-ESO-19500-5666.pdf"��http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-MAN-ESO-19500-5666.pdf�


�HYPERLINK "http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-SPE-ESO-19500-5667.pdf"��http://www.eso.org/tecarch/Documents/VLT/19000-dfs_general/19500_data_pipeline/VLT-SPE-ESO-19500-5667.pdf�


� The respective Instrument Scientist was contacted for this.


� Text courtesy of Harald Kuntschner.


� The respective Instrument Scientist was contacted for this.


� The PIONIER data reduction software is written as a yorick package called pndrs and publicly available at � HYPERLINK "http://apps.jmmc.fr/~swmgr/pndrs" �http://apps.jmmc.fr/~swmgr/pndrs�. See also Le Bouquin, Berger, Lazareff et al (2011, AA, 535, A67 (� HYPERLINK "http://adsabs.harvard.edu/abs/2011A%26A...535A..67L" ��http://adsabs.harvard.edu/abs/2011A%26A...535A..67L�).
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