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The ISDC

* High-energy Astrophysics group
at the Geneva Observatory
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The ISDC

* High-energy Astrophysics group
at the Geneva Observatory

e 1995 ESA selects ISDC as the INTEGRAL
Science Data Centre
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The ISDC

DSRHI
(Copenhagen)
DPA
(Southampion)
CAMK (Warsaw)
IAGL __Astron. Inst.
(Liege) (Prague)
CEA (Paris)
MPE (Garching)
IAAT (T@Ebingen)

|
ISOC (Geneva) IASF (Miano) 'AS (Roma)
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ISDC Reloaded

1995:
INTEGRAL
Science Data Centre
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ISDC Reloaded

2008:
Data Centre for
Astrophysics
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ISDC Reloaded

2008:
Data Centre for
Astrophysics

2010*: Centre for AstroParticles
ISDC and Particle Physics at UniGE

* awaiting signature
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The ISDC today
e 50 people

* mission: data centre for HEA
 serve the scientific community
» foster science and mission impact

» co-locate engineers, operators and
scientists

» provide critical mass to operate for
many years
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(HEA) projects @ ISDC

e INTEGRAL:
Science Data Centre

* Planck:
provision of LFl L1 software

e Gaia:
DPC for Variability

e FACT:
Data Centre
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(HEA) projects @ ISDC

e Astro-H:
Filter wheels+Ground segm.

e Euclid:
Swiss data centre

 |IXO:
the longterm goal

e CTA:
involved in several WPs
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ISDC & The Community
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ISDC & The Community

 AHEAD: FP7 proposal to organise the
European HEA community
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ISDC & The Community

 AHEAD: FP7 proposal to organise the
European HEA community

 HEAVENS: HEA specific science
interface/archive and add-ons to the
VO
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The HEAVENS project
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High-Energy Astrophysics
Virtually ENlightened Sky

A scientific archive for the high energy universe.

http://www.isdc.unige.ch/heavens
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A collaborative effort ...

‘\\\s ERLANGEN CENTRE
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DI ASTROFISICA

’ NATIONAL INSTITUTE
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uUniversity of

Leicester

Netherlands Institute for Space Research
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.. for many HEA missions
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Space Telescope First G-APD Cherenkov Telescope
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Facts on FACT
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Facts on FACT

e First G-APD Cherenkov
Telescope
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Facts on FACT

e First G-APD Cherenkov
Telescope

* Step stone towards CTA = =

e ETHZ, TU Dortmund, ISDC, EPFL, Uni
Wourzburg

 Start data taking spring 2011
* 100 TB of RAW data / year

* Data will become immediately public
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HEAVENS - the high level view

" ISDC web
server
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HEAVENS - the high level view

" 1SDC web
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HEAVENS - the high level view

ISDC web

HEAVENS
server-1

HEAVENS
server-2

>
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HEAVENS - the high level view

server-l

" HEAVENS

" HEAVENS
\ server-z )

" HEAVENS
X server-

S & ©
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HEAVENS - the high level view

" HEAVENS | | HEAVENS | | HEAVENS

server-1| I server-z ) °e \ server-
ISGRI BAT
JEMX HEGRA

Lyon, Oct 2010 Q Aspera workshop QSDC Mathias Beck



HEAVENS - the high level view

server-l|

" HEAVENS

" HEAVENS

server-z

=

ISGRI
JEMX

@

I-IEGRA

static serving:
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HEAVENS - the high level view

" HEAVENS | | HEAVENS | | HEAVENS

server-1| I server-z ) \ server-
ISGRI
JEMX I-IEGRA
static serving: image-files / object

Ic-files / object
spectra-files / object

dynamic serving: pixel-files / position
Ic-files / object
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HEAVENS

Welcome
Architecture
VO Support
Enhancements
References

INTEGRAL news
¢ Complete ISGRI, OMC, SPI-ACS, IREM data are now available in HEAVENS.
¢ Complete JEM-X data are expected in late September.
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© Crab

a historical supernova explosion.

© Instruments detecting light
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The Crab Nebula (catalogue designations M 1, NGC 1952, Taurus
A) is a supernova remnant and pulsar wind nebula in the
constellation of Taurus. At the center of the nebula lies the Crab
pulsar, a rotating neutron star, which emits pulses of radiation from
gamma rays to radio waves with a spin rate of 30.2timesper |
second. The nebula was the first astronomical object identified with
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HEGRA in HEAVENS

© Crab
The Crab Nebula (catalogue designations M 1, NGC 1952, Taurus RA 83.6332 » SIMBAD
A) is a supernova remnant and pulsar wind nebula in the DEC 22.0145 3 Aps
‘ constellation of Taurus. At the center of the nebula lies the Crab RA 05:34:32.0
pulsar, a rotating neutron star, which emits pulses of radiation from pgc +22:00:52
gamma rays to radio waves with a spin rate of 30.2 times per 184 .5575
second. The nebula was the first astronomical object identified with -5 7843

a historical supernova explosion.

© Instruments detecting light

HEGRA 0.5-5 TeV 0.5-100 TeV 5-100 TeV 0.5-100 TeV + AboutHEGRA
0.5- 100 TeV

“!l.""g?“‘

PNG FITS PNG FITS PNG FITS TXT FTS
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HEGRA in HEAVENS

83.6332 » SIMBAD

I y 4 22.0145 » ADS
‘ 4 /' RA 05:34:32.0
' I, /'  DEC +22:00:52

184.5575
—— : -5.7843
a historical supernova explosion.
© Instruments detecting light
HEGRA 0.5-100 TeV » About HEGRA
0.5-100 TeV

L

PNG FITS PNG FITS TXT FTS
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Images in HEAVENS

Galactic latitude
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Lightcurves in HEAVENS

Crab
INTEGRAL ISGRI (17.3-80.0 keV)

350 Click and drag to zoom
Double click to unzoom

Overview
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Show: [ Lines 8 Y error bars
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Spectra in HEAVENS

ISGRI unfolded powerlaw spectrum
Crab (RA=83.6332, DEC=22.0145) exposure=1426 ks

I

keV? (Photons cm== s keV™')
5

20 100 500
Energy (keV)

INTEGRAL ISGRI Crab spectrum close or Esc Key

Image 3 of 3 < Prev
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Spectra in HEAVENS

Average INTEGRAL Crab spectrum

E2dN/dE [keV cm-s-1]

Energy [keV]
INTEGRAL ISGRI Crab spectrum close or Esc Key

Image 3 of 3 < Prev
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HEAVENS & The VO
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HEAVENS & The VO

 Already available:
* Pointed image services
* Image cutout services

* Lightcurve services

Lyon, Oct 2010 ﬂ; Aspera workshop QSDC Mathias Beck



HEAVENS & The VO

 Already available:

* Pointed image services
* Image cutout services
* Lightcurve services

A bit later:
* Spectra services

» Extended queries
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HEAVENS & The VO
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Data & CPUs

(Rapidly) growing need for data storage
and processing resources:

Data CPUs Start

FACT 100 TB/y 50 201
Gaia 1PB 1000 201213
CTA few PB/y N/A 2014N15

Euclid 5 (to 500) PB N/A 2018
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The Cloud - a few words
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The Cloud - a ‘rear world example

e AGIS for ESA’s Gaio
mission :

* Inherently
distributed

e Data and CPU
intensive

* developed on a
(small) local cluster

Lyon, Oct 2010 Aspera workshop
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The Cloud - a ‘rear world example

|
Whiteboard
\ DataTrains

Amazon
EC2/S3

e AGIS in the cloud :

* deployed on > 100
nodes in the cloud
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The Cloud - a ‘rear world example

m/f;?!/

EC2/S

* The future
* a hybrid system ?
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The Cloud - a ‘rear world example

(rough) cost analysis for processing
power :

=>» cloud is cheaper than local cluster

(at least for short term dato
storage)
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General Remarks
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General Remarks

* BIG data ahead for many projects
* A lot of processing power is needed
* Relatively few users of bulk data

e ‘end user’ data sets often remain at
much smaller sizes
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Thank you

for your attention



