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ESAC Archives : an ever growing family 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

vospec 
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Archives in different phases 
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ESAC Science Archives Strategy 

Enable maximum scientific exploitation 
of data sets 

Enable efficient long-term preservation 
of data, software and knowledge, using 
modern technology 

Enable cost-effective archive production by 
integration in, and across, projects 



Christophe Arviset | A 20yr journey through ESA Archives | ESAC | 17/10/2016 | Slide  5 

ESA UNCLASSIFIED - Releasable to the Public 

Enable Maximum Science Exploitation 

Scientists and Engineers working very closely together 
 

Science driven Archives 
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Long Term Preservation Strategy 

1. Consolidation of all ESA Space Science Archives at ESAC, with strong re-use 
across projects, ensuring easier and cheaper long term data preservation 

 Hardware infrastructure 
 Software architecture and code, including technology migration 
 Human technical and scientific expertise 
 Multi mission, multi instruments science exploitation 

 
2. Long term preservation of data processing capabilities (on-going) 

 Preserve software coming from various places 
 Provide data processing capabilities as a “service” 
 Bring the “user software to the data” instead of the “data to the user” 

 
3. Sharing and preservation of knowledge, including international cooperation 

 IVOA, IPDA 
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Archives as a Core Component of  
ESA Science Operations 

Mission 
Science 

Objectives  

Science  
Operations 
Systems  

Study, Design 
& Requirements 

Science  
Operations 
Planning  

Science  
Instrument 
Handling 

Science  
Data 

Processing 

                    Coordination with Science Communities for Operations & User (Science) Support 

Mission Management after in-orbit-commissioning  
Science Operations 

designed to make best 
use of ESA and 

external elements and 
competences. Science Operations Visibility, Reporting & Knowledge Management  

Mission Science Data and 
Products 

Science  
Data 

Archiving 

Science 
Support 

Mission 
Support 

LTP 
& 

Techno. Science  
Data 

Archiving 

Archive is NOT an afterthought at the end of the in-orbit operations ! 
 

Archive development starts in the early phase of the project ! 
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Archives Volume evolution (2000-2020) 
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Archives Volume evolution (2000-2025) 
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Software Design DOES Matter ! 

Euclid Archive System 
2015 
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Archive Technology Evolution 

1997 2008 2014  2018+ 

3rd Generation 

Web Thin Client 

VO inside 

Viz. tools 

1st Generation 

Applet 

Java 1.1 

FTP 

in house RPC client 
server connection 

COTS DB 

2nd Generation 

Webstart 

Java 1.5 

VO layer 

Open  
Source DB 

4th Generation 

Big Data 

Data  
mining 

Bring code  
to data 

High availability 

…. 
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1st generation of Archives (1998…) 

Java Applets, html could not support all requirements at the time 

XMM-Newton Archive 

ISO Data Archive 

Planetary Science Archive Integral SOC Archive 
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2nd generation of Archives (~2005…) 

Java web start, more user friendly GUI 

Herschel Science Archive 

Cluster Science Archive, 
Including Double Star data 

Soho Science Archive 
Including Proba-2 data 

Exosat Archive 
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3rd generation of Archives (~2013-…) 

European HST Archive Planck Legacy Archive 

Gaia Archive 
Planetary Science Archive 

Thin layer web clients 
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Standard Archives Architecture 

Database 

Data Repository 

science archive 
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Browser GUI 

http 

Command line 
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Need for new paradigm 

1. New ways required to access the Gaia catalogue and associated data 
 Powerful query mechanism, asynchronicity of results 
 One “query interface” for all archive services and VO services 

 
2. User can not download all catalogue and all data  

 Need to have user workspaces IN the Archive 
– User database space, user disk space 

 User workspace shareable amongst various users 
 

3. Bring user code to the data 
 Part of the user workspace in the archive 
 Share code with other users 

 
The user works with the data WHERE the data is : Archive 2.0 concept 
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Gaia Archive Architecture 

Database 

Data Repository 

archive core systems 

TAP+ADQL 
Query language 

UWS 
(job scheduler) 

SAMP 

ftp 
User Disk 

VO protocols 

TAP, SSAP 

TAP 

TAP 

TAP 

ESASky 

TAP, HiPS 

TAP 

VOSpace 
User Work Space 
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Towards multi wavelengths 
Science data exploitation 

 Goal: to facilitate data discovery and archival science for ALL users 
● Multi-wavelength 
● Project agnostic  
● Exploration 

 
 Interface “on top of” all ESA astronomy archives 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ESASky 

Legacy: 
IUE, .. 

Herschel XMM-
Newton HST Planck ISO Integral EXOSAT 

Future: 
Gaia, 
JWST, 

Euclid, .. 
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sky.esa.int 
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Login or not Login : that is the question 

Semi Open access (Free access to query, need 
login to retrieve data) 
•“Burden” for the user, especially for public data 
•Required to access proprietary data 
•Enables asynchronous services 
•(long queries, big volume download, user spaces) 

•Easier usage stats, better knowledge of the users 

Full Open access (no login) 
•Instant access for the users 
•No reason to login for public data access 
•Usage stats based on IP addresses more complex and not as 
accurate 

Conclusion : combine both !  
Open access is default, offer login for extra services 
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Mission and Archives metrics ? 

1. Mission success usually measured by number of scientific papers 
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Mission and Archives metrics ? 

1. Mission success usually measured by number of scientific papers 
 

2. How to measure success of the archives ? 
 Number of active users / IP addresses ? 
 Volume of data being downloaded vs size of the archive ? 
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Mission and Archives metrics ? 

1. Mission success usually measured by number of scientific papers 
 

2. How to measure success of the archives ? 
 Number of active users / IP addresses ? 
 Volume of data being downloaded vs size of the archive ? 

 
 Ratio of data-out vs data-in ? 
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Mission and Archives metrics ? 

1. Mission success usually measured by number of scientific papers 
 

2. How to measure success of the archives ? 
 Number of active users / IP addresses ? 
 Volume of data being downloaded vs size of the archive ? 

 
 Ratio of data-out vs data-in ? 
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Mission and Archives metrics ? 

1. Mission success usually measured by number of scientific papers 
 

2. How to measure success of the archives ? 
 Number of active users / IP addresses 
 Volume of data being downloaded vs size of the archive 
 Ratio of data-out vs data-in ? 

 
3. Still not perfectly unified metrics, still big differences  

 between disciplines,  
 between missions,  
 between missions phases 

 
4. Would be useful to hear how others archive centre do ? 
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Looking back and looking forward 

• Maximum science exploitation of data 
• Ensure long term preservation of data, software and knowledge 
• Support Science Ground Segments from early phases 

 

Archives serves various functions 

• Archives must be science driven 
• Archives require strong IT expertise 
• Regular technology evolution through time 

 

Scientists and Engineers working together 

• Open data, open source, open archives 
• Paradigm shift towards “bring your code to the data” 

 

Towards Archives 2.0 
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