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- builds and operates state-of-the-art ground-based astronomical facilities 
- most productive Observatory world-wide
- inter-governmental organisation supported by 16 member states
- involvement of ~1/2 of the astronomical community world-wide

European Southern Observatory
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“Data” Mandate from the 
VLT/I Science Policy (Cou. 996)

Monitor the long term evolution of instruments
Ø instrument health
Ø accuracy of calibrations 

Produce Data Products
Ø remove instrumental signatures
Ø calibrate in physical units

Deliver
Ø all raw, calibration and data products 
Ø proprietary and public data through the Science Archive Facility
Ø pipelines and recipes (and increase their accuracy over time)

Support the community 
Ø helpdesk
Ø in the generation of Advanced Data Products
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(Not a real) challenge for DM
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Data Volume in the ESO Archive
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Challenges



Research cycle Astronomy



E/VLT end-to-end operations model
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E/VLT end-to-end operations model
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Challenges
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Phase 1/OPC breakdown
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… and formalization
Proposal definition

Eg (time) constraints

OPC (TAC) process
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Towards WEB apps (I)
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Towards WEB apps (II)
https://www.eso.org/userportal
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NEW Phase 2 Preparation Solution: 
Ø dynamic WEB application, based on Angular 2
ØAPI, zero-install, realtime, bi-directional DB handling

Towards WEB apps (III)
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Formal interface to consortia…
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Towards understanding
operation metrics (I)
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Towards understanding
operation metrics (II)

Projectable Losses
Weather (10%)
Technical (3%)

Problematics
Carry-under (<1%)
Idle (1%)
Carry-Over (20%)
Repeat (5-10%)

Available ... Scheduled ... Executed: Telescope Time
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Production of Science Data
In-house generation of Data Products (IDPs)
Ø enabled through standardized acquisition and quality control

• near-real time quality control process ensures certified master calibrations

Ø un-attended processing w/ certified pipelines, process is QC’ld
Ø goal: science grade data for all popular instrument modes (“Level 1”)

• UVES, XSHOOTER, HARPS, FLAMES/GIRAFFE, MUSE, HAWK-I, FEROS
• imminent: VIMOS (IMG), PIONIER, KMOS, FORS2

External Data Products (EDPs)
Ø provided by public surveys and large programs (deliverables)
Ø programs selected by their high legacy value
Ø most use dedicated (non-ESO) user-pipes (eg CASU) 
Ø goal: advanced products (wide, deep, merged catalogs, “Level 2/3”)
Ø perspective: users at large contribute EDPs

• quality assurance: published datasets only?
• acknowledgement: DOIs?
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Science Data Process (Phase 3) 
ESO Phase 3 process enables
Øpreparation, submission, validation and ingestion of science data 

products for storage in the ESO Science Archive Facility (SAF), 
and subsequent publication to the scientific community.

ESO Science Data Product Standard is required for 
coherence of EDPs and IDPs in the SAF
Ø defines format, meta-data, keywords, quality descriptors and 

processing provenance 
Ø generally derived from “VO” standards, when available
Øwww.eso.org/sci/observing/phase3/p3sdpstd.pdf

added-value through validated and curated content  

ESO SDPS innovations
Ø multi-epoch photometry (surveys, timeseries, NGTS)
Ø processing provenance  
Ø 3D/IFU cubes (KMOS, MUSE!)
Ø sub-mm/radio maps (APEX/ATLASGAL)
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EDP Process (II) 
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ESO Data Portal
archive.eso.org
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ESO Data Portal
archive.eso.org
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NEW ESO Archive Services:
project outline

Interactive access 
ØQuery, display, interact, preview, retrieve

Programmatic interface
Ø incl. ADQL, TAP, ObsTAP/ObsCore, DataLink, 

AccessData…

Operational access
ØCustom queries, full access

Underlying Infrastructure: 
ØData storage, optimized for fast retrieval 
ØDatabases, SQL and/or nonSQL (Solr/ElasticSearch etc)
ØFull integration into Data Flow System
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Linking Data and Publications
telbib.eso.org
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Science Return (I):
Science Archive as a Resource

U. Grothkopf et al., http://www.eso.org/sci/libraries/edocs/ESO/ESOstats.pdf

HST

start of facility operations start archive population with DP archive services
interoperability
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… and costs?
(fraction of total operation costs)

data archive operations
Ø archive infrastructure TCO (1PB, 3 safe copies) 0.3-1%
Ø content management (production, curation) ~10%

“systemic” data generation 
Ø facility (VLT) time for calibrations ~ 4%

cost-benefit relation 
Ø close monitoring

• operational metrics
• bibliometrics

Ø effective use of resources (observing time, FTE and $)
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Science Return (II):
Intra-facility bibliometrics

Archive

Average

Guaranteed Time 
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Science Return (III):
progamme implementation



Science Return (IV):
progamme implementation

visitor programs have highest impact (# of citations)
cost – benefit proxy: “merit”(= average citation rate per 
telescope time invested allocated/observed)
Ø highest merit from (long) SM/A programs
Ø high merit from (short) SM programs
Ø high merit from (normal) VM programs

completeness” has DIFFERENT impact for DIFFERENT 
program ranks
Ø completed A rank yield highest science return (productivity/night)
Ø B rank program completion does not necessarily increase return
Ø even (some) “uncompleted” B and C programs yield useful return!

Complete Compete

A B and C 



ELT construction at full speed
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E/VLT Development Roadmap
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ELT First Light: 2024

21. Feb. 2017 DESY-Zeuthen



Welcome!
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