
ESA UNCLASSIFIED – For Internal Use

ESAC Science Archives and VO 
Team

Pedro Osuna
Head of the Science Archives and VO Team (SAT)
Science and Robotic Exploration directorate (SRE)
Science Operations Department (SRE-O)
European Space Astronomy Centre, ESAC
02/10/2012



REG – III meeting Sitges  - ESAC Science Archives | Pedro Osuna | European Space Astronomy Centre, ESAC | 24/01/2012 | SRE | Slide  2

ESA UNCLASSIFIED – For Internal Use

European Space Astronomy Centre

1. ESAC default location for:

2. Science operations,
a. long history with astronomical 

missions
b. Now also solar system missions

3. Science archives,
a. Astronomy
b. Planetary and Solar Systems
c. Solar and Heliospheric Missions

4. ESA VO activities, IPDA activities
a. ESAC as member of all international 

endeavors for interoperability, e.g., 
IVOA, IPDA, Euro-VO, …

http://www.esa.int/SPECIALS/ESAC/
Located near Madrid, Spain

http://www.esa.int/SPECIALS/ESAC/�
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Astronomy Archives at ESAC
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Solar Systems Archives at ESAC
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ESAC Archives and “phases”
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Science Archives Team

1. A core Science Archives and VO Team (~21 people) in ESAC
a. Support many projects (seen in previous presentation)
b. Organized per project:

– But keeping knowledge share
– Within the same infrastructure
– Allows to move people from one

project to another when necessary
c. http://archives.esac.esa.int/

2. Close collaboration with Archive Scientist (1 per project)
a. Expert of the science field, close to the community
b. Consolidate user requirements, Set development priorities
c. Final acceptance tests

3. Close collaboration with SOC System Engineer 
a. Expert on the SOC components
b. Gives requirements for the SOC-Archive interactions

http://archives.esac.esa.int/�
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SAT Resources for GAIA

1. Three FTEs (full time equivalent) assigned to Gaia work within the 
Science Archives Team:

a. Jesús Salgado – SAT Gaia Team Coordinator (50%)
b. Daniel Tapador - 100%
c. Raúl Gutiérrez – 100%
d. Juan González – 50%

2. Assignments might/will vary with time and requirements (see later 
roadmap)
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Archives as a Core Component of 
ESA Science Operations

Mission
Science

Objectives 

Science 
Operations
Systems 

Study, Design
& Requirements

Translation of mission
and science scenarios 
into requirements.
Identification of most 
efficient system 
architecture and 
processes. 

Science 
Operations
Planning 

Generation of conflict-
free and optimised 
science instrument 
operations plan, timelines 
and command sequences
in close cooperation 
with instrument teams.   

Science 
Instrument
Handling

Preparation, 
calibration 
and operations
of science 
instruments and/
or support to 
these activities.   

Science 
Data

Processing

Provision of mission 
data archive with
interfaces, services 
and tools for 
optimised science 
generation, science 
operations and 
long-term 
preservation.

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

Provision of 
automatic and/or 
interactive data 
processing 
capabilities and 
generation of 
science products
incl. quick look 
analysis products

Science 
Data

Archiving

Science
Support

Mission
Support

LTP
&

Techno.Science 
Data

Archiving
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An example of an Archive used for 
operations: the Herschel case

Herschel Science Centre
at ESAC
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First Generation Archives

1. First archive released in 1998 (ISO Science Archive, IDA)

 Pioneer with 3-tier flexible and modular architecture, Java, XML, rich 
web client + web services + VO access to query and access data, fully 
automatic system (no archive operator)

a. “Web” development could not satisfy User Requirements for 
our archives at that time

b. Technology at an early stage of development (also in Java)

2. Continued with:
a. XMM-Newton Science Archive (XSA) - 2002
b. Planetary Science Data Archive (PSA) - 2004
c. ISOC Integral Science Data Archive (ISDA) - 2005
d. Herschel Science Archive (HSA) - 2007

– Now migrated to 2nd generation

(Slides 10 to 17 left here for further reference)
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First Generation Archives L&F
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Second Generation Archives

1. Re-engineering study leading to archive technology evolution
a. Building on experience and strengths from 1st generation
b. More state of the art technologies, more modern GUIs
c. Drastic performance improvements to handle bigger amount 

of data, 
d. Re-using now existing open source software and libraries 

(open source database with geometrical searches add-ons, 
GUI components, application server, …), 

e. Better transport protocol to overcome firewall issues,
f. VO interoperability to external applications, 
g. Higher code reusability between archives, …
h. Rich client and thin layer GUIs
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Second Generation Archives (II)

1. Started as technology demonstrator
a. Exosat Science Archive – 2009
b. Soho Science Archive – 2009

2. All new archives built since then
a. Planck Interim (and then Legacy) Archive – 2009
b. Cluster Final Archive – to be released early 2013
c. Ulysses Data Archive - to be released early 2013

3. 1st generation Archives being migrated
a. Herschel Science Archive – May 2012
b. XMM-Newton Science Archive – late 2012
c. Planetary Science Archive - 2013
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Second Generation Archives L&F
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Second Generation L&F II : Planck 
and Soho



REG – III meeting Sitges  - ESAC Science Archives | Pedro Osuna | European Space Astronomy Centre, ESAC | 24/01/2012 | SRE | Slide  16

ESA UNCLASSIFIED – For Internal Use

Third Generation User Interfaces: 
XMM-Newton
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Examples of Third Generation User 
Interfaces: Ulysses
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Third Generation Archives

1. Huge datasets with new access requirements
a. 1PB for Gaia, several PB for Euclid

2. Investigating how to cope with big databases:
a. Hadoop/Map reduce
b. SciDB
c. Cache
d. GreenPlum
e. Parallel databases in general

3. Will implement Thin Layers over them
4. Existing Archive software infrastructure expandable to cope with new 

requirements and data sizes
5. VO TAP Interfaces to be built over flexible and –over all- scalable data 

repositories and databases
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Third Generation Archives: GAIA 
Archive Core System (GACS) example

• This architecture will allow the 
science community to write 
added value tools that will 
access the GAIA data through 
proper interfaces with the GACS 
(e.g., the extended TAP 
interface).  

• These tools could range from 
specialized visualization tools 
(like 3D visualization) to 
Outreach activity tools, public 
user interfaces to the data or 
any other applications making 
use of GAIA data
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GACS (Gaia Archive Core Systems) 
Roadmap

1. Roadmap covering 2010-2021 built. 

2. Very difficult not having yet final requirements, but covering all 
different possibilities

3. Will polish it as we progress througout the mission

4. Maps to CU9 initial Work Packages (and will be updated to match the 
AO response Work Packages)

5. Roadmap review
6. GACS Architecture and tests
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