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Helix Nebula, the Science Cloud
Initiative 1s a Partnership
between big science and

big business to implement the
Strategic Plan for a
Scientific Cloud Computing
Infrastructure in Europe
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Contacts
Dr. Marvline Lengert Dr. Bob Jones
ESA - European Space Agency CERN - European Organization for Nuclear Research
Senior Advisor IT department
Maryline.Lengert@esa.int Bob.Jones@cern.ch
Tel +39 06 941 80430 Tel. +4122 76714 82

Copyright © 2011 by CERN and ESA. This work is made available under the terms of the Creative
Commons Attribution-Non-Commercial-No Derivative Works 3.0 Unported license,
http: //creativecommons.org/licenses /by-nc-nd/3.0/
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Helix Nebula, the Science Cloud 2294
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To make this happen,
we created
Helix Nebula, the Science Cloud
Partnership

EUDAT, 29 October 2013 8 Maryline Lengert, ESA



_ H 2ZLIX
Partnership — Why? S

[ .2

)1 %

EUDAT, 29 October 2013 9 Maryline Lengert, ESA



_ HZLIX
Partnership — Who & How?  I&éas

IT Providers -
_commit resources Scientific and Space

-share investments
-agree on standard
-interoperability

-Policy & Strategy
-through targeted
calls under FPY

and Providers
- Act as catalyser EC Projects
-Standard/Open source

-Contributing / using HN
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Where do we want to go
and
why do we want to go there?

EUDAT, 29 October 2013 11 Maryline Lengert, ESA



H_ 2LIX
Long Term Goal “JBU'J‘

ot g
YEH) TS+ =) %
| |

&

EUDAT, 29 October 2013 12 Maryline Lengert, ESA



| HLIX
Operating as an Ecosystem "'JBU"‘

An ecosystem  is a community of Ilvmg organlsms (plants, animals and mlcrobes)
INn conjunction with the nonliving components of their environment (things Ilke a|r

water and mineral $oil): interacting.as-a system.
EUDAT, 29 October 2013 Maryline Lengert, ESA
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Final Ecosystem: Discovery driven "Bl

THESCIENCECLOUD

EUDAT, 29 October 2013 15 Maryline Lengert, ESA



% i

EUDAT, 29 October 2013

$ &

12 34!

H 2LIX
Ngsum

THESCIENCECLOUD

16

Maryline Lengert, ESA



| - H 2LIX
Helix Nebula and Public Infrastructures AR

proposed hybrid model THESCIENCECLOUD

Network Commercial/GEANT
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Validating our approach
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~ ATLAS High Energy High Energy Genomic Assembly SuperSites Exploitation
Phy3|cs Cloud Use in the Cloud Platform

\\lH\
7 =esa

To support the computing A new service to simplify To create an Earth

capacity needs for the large scale genome Observation platform,

ATLAS experiment analysis; for a deeper focusing on earthquake
insight into evolution and and volcano research
biodiversity
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What Is a Super Site? S

Data sharing_(all data space & in-situ) accessible
at no cost through a one-stop shopping e-
infrastructure (containing also tools and peers).

Cross-domain: _The supersites will lead to a new,
more versatile generation of scientists that
capitalize on information from multiple techniques.

International collaboration with regional
responsibilities:

The backbone of the Supersites initiative is global
collaboration of scientists and data providers.
National organizations should coordinate efforts
for establishing regional integrated research
infrastructure in charge of long-term integration
plans such as European Plate Observing System
(EPOS) for Europe

EUDAT, 29 October 2013 23 Maryline Lengert, ESA



The Geohazard Supersites

Support GEO to better understand
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the geophysical processes

causing Geohazards (earthquakes and volcanoes)

Supersit Ll
G | O b al p artn e rS h i p Of S C i e nti StS y l‘sz-lo‘p%‘ ‘%x!%l ‘g;‘sl‘s :”:‘:" i;ia;:mu:mmmsmwgl :Ex . TI [0 ARTs-EO : Actio... {_ Flexi EOP-GSIKT [ ] EarthDISP + [} GMapToGPX [ High Bounce
. . . GROUP ON ‘ Geohazard Supersites

S a‘te | | |te an d IN-S Itu d ata EARTH OBSERVATIONS & Natural Laboratories :
prOViderS (mUIti—Sensor I nSAR y Home who we are what we do documents contacts
Se i S m iC G P S CO m Ie e d a a SUPERSITES: \velcome to the Supersites €o GROUP ON

- p { [ — = EARTH OBSERVATIONS

, Vancouver/Seattle ::'L;:::; 2::;“‘ e esa
The Supersites have data for the study of natural hazards in geologically active regions, including information from
S etS ) Hawaii Synthetc Aperture Radar (SAR), GPS crustal deformation measurements, and earthquakes. The da(a are Drovlded in
spirit of GEO, ESA, NASA and the National Science Foundation (NSF), that easy access to Earth science data will
pmmn(e their use and advance scientific researcn ummately leading to reduced loss of life from na[ur‘a\ haZS?‘ﬂS W
- - s Click on a site in the map below, or see the regions listed below in Geohazard Supersites and Geohazard Natural
Brings together community &
Mt Etna @
relevant data
Event SUPERSITES: J‘ % .é
Support national authorities and - / " ‘#
Chile )
policy makers in risk )
Wenchuan * SUPERSITES

Other Events

assessment and mitigation
strategies for Geohazards
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é EVENT SUPERSITES
OTHER EVENTS

SuUPERSITES 7

UNAVCO

Summary

Supersites is an initiative of the geohazard scientific community. The Supersites provide access to spaceborne and
in-situ geophysical data of selected sites prone to earthquake, volcano or other hazards. The initiative began with the
"Frascati declaration" at the conclusion of the 3rd International Geohazards workshop of the Group of Earth
Observaton (GEO) held in November 2007 in Frascati, Italy. The recommendation of the workshop was "to stimulate
nternational and intergovernmental effort to monitor and study selected reference sites by establishing open

EPCS

Maryline Lengert, ESA
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Group on Earth Observations

Intergovernmental Organization with 88 country members and

67 participating organizations (as of March 2013)
_onstruct by 2015: Global Earth Observation System of Systems (GEOSS)

U.S! Depart&@ta’te Washy DC : s
July 31, 2003 E.
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GeoHazard Supersites: N@Bum
Infrastructure concept

EO Science users '

" AM:RFIIT:II::: LIJE:GO: =
will use the —
Supersites their first Observation e

. system
option to store and [CEOS] Y

' ESA ) e-infrastru ctures Permanent Networks
access data, for data s R

User Interfare

. B — - N
p roceSS N g an d Terrasar-X [x-Band] \(\ C\ &e‘o obsIer:vsa]'fcl:ries
- : AST . mining, " Bock Mochanic
anaIySIS because COSMO SkyMed begand T a'rc'hﬁ,es R

that's where they find [ T

Modelling Labs

all the data, tools and |l
— Repositor
peers. il

Ocean Bottom
Seismometers - EMSO
Marine Geophysics
(tsunami)

User community
Contributing with data,
results, and tools
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1. Science: better scientific understanding of geohazards with the
aim of providing sound information about the risks and the
potential mitigation measures

2. Data sharing: information extracted from different sources
(satellite & in-situ) will open a wide range of new approaches:
Cross-domain research

3. Building Communities : In return to SSEP access, scientists
will be asked either:

9 to provide results into the information repository on the Science
Cloud,

9 to provide their data processing open source code,

9 to provide application tools (“Apps”)

EUDAT, 29 October 2013 27 Maryline Lengert, ESA
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EARTHQUAKES OF THE JAPAN TRENCH
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A game of ring toss. March’s huge quake (yellow contours) and past smaller
quakes (colored loops) have left a patch of threatening fault (question mark).
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Earth Observation Application Platform HZL
exploiting 20 years of satellite data THESCIENCECLOUD

EO Application Platform

— OpenNebula

— Data Catalogue and Access

— Map-Reduce computing model
— Software repository
— Utilities for sw development and testing |
Cloudification of application

— CNR/ IREA (Italian Research Council in Naples) developed an
application (SBAS) measuring the vertical movement of ground
In sub cm from space.

— SBAS targets
* Time series over 20 years with ESA archive
» Points of Interest are at world scale
 TBytes of data to process

EUDAT, 29 October 2013 29 Maryline Lengert, ESA
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1. Tilt of individual buildings 2. Tilt of adjacent buildings
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3. Negative skin friction on foundation piles
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Courtesy from DORIS
Grant Agreement #: 242212
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Data for geo-hazard leading to NZBUIA
“Information as a Service”
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http://www.helix-nebula.eu
contact@helix-nebula.eu
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§ | @HelixNebulaSC

.+ HelixNebula.TheScienceCloud
Maryline Lengert, ESA



