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Nnyo  Data Intensive Astronomy  ASTRON

= Cutting edge science 1s increasingly data intensive

" Massive data collections and large scientific collaborations
" Most science extraction 1s based on the archived data

* Current instruments already producing petascale datasets

New science infrastructures will produce exascale data!
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N#O  The Square Kilometre Array

" Australia

= Canada

" China

" India

= [taly

" Netherlands
" New Zealand
" South Africa

=" Sweden
= UK
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SKA Headquarters v ~-

at Jodrell Bank, UK

Potential new members:
Spain, Portugal, Germany,
France, others...

Host country for SKA-Low
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oo 2 i oo i SKA1 MID in South Africa
The Square Kilometre Array (SKA) will be the world’s largest radio telescope, revolutionising
our understanding of the Universe. The SKA will be built in two phases - SKA1 and SKA2 -

starting in 2018, with SKA1 representing a fraction of the full SKA. SKA1 will include two
instruments - SKA1 MID and SKA1 LOW - observing the Universe at different frequencies.
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SKA1 LOW in Australia s

The Square Kilometre Array (SKA) will be the world's largest radio telescope, revolutionising * o

our understanding of the Universe. The SKA will be built in two phases - SKA1 and SKA2 - ) -;_'l‘ 3
starting in 2018, with SKA1 representing a fraction of the full SKA. SKA1 will include two 7 a’ O

instruments - SKA1 MID and SKA1 LOW - observing the Universe at different frequencies.

Frequency range:

50 MHz .. | ~130,000
350 MHZ antennas spread between

500 stations

Location: Australia ‘

Shire of Murchison: s, 0

« 50,000 km? Size of the Netherlands : i
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» 29 sheep/cattle stations A
» 110 population . w .
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N0 SKA Science Drivers

.| The First Stars

Cosmic Evolution

Cosmic Magnetism

Gravitational Physics

. x

PR aal - Origins of Life
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SKA Science

. uploads to
ArChlve searches on faCEbOOk'
Google  1g0pg
98PB
Phase1 Science Archive
PER YEAR

3S00PB

1 Petabyte



NywOo  Impact of Science Archives ~ ASTRON

Science archives are a multiplier for total science output

© programs not assigned = Assumes the archives are

300 CPart GO/Part Archival

® Archival
GO

persistent and maintained

= Assumes archival data 1s open

and accessible

= Assumes data products stored

are appropriate for general use

= Assumes users retrieving data

200

have resources to process to a

'w :

science result

1991 1992 1993 1994 1995 1996 1997 1998 1599 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010 2011 2002 2013 2014

Hubble Space Telescope Publication Rate
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N0 Full Cost of Science Extraction ASTRON

Initial Processing Science Processing Science Analytics

(Flagging, Correlation, etc.) (Calibration and Imaging)

(Visualization, Source
Detection, etc.)

SKA

Desktop Systems Moderate Clusters Science Data Centres
(simple tools) (pipelines) (smart systems)

Michael Wise / Connecting Strength of Big Science / June 10,2016 10



N0 Science Data Centres ASTRON

Science Data Centres (SDCs)
will host the SKA science
archive, and provide access to
infrastructure and expertise

European Science & Data Centre

- ArChive National National National
o 'Ic'c;echtnology Science & Data Science & Data Science & Data
SHAE Centre 1 Centre 2 Centre 3
m Access
" Analysis
: Cloud Cloud
B A 1 » Serv_lce Softv_vare Services Services
na YtICS Fedie s SERUCES (Commercial) (Academic)

SDCs will be how scientists use the SKA!
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ASTRON

Global Network of Centres
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N0 The AENEAS Proiect ASTRON

.
’..i Design and specification of a distributed, European Science Data

" Centre (ESDC) to support the pan-European astronomical community

in achieving the scientific goals of the SKA
Advanced European Network of E-infrastructures
for Astronomy with the SKA

EC Horizon 2020 (€3 million)

13 countries, 28 partners, SKAO, host countries,
e-infrastructures (EGI, GEANT, RDA), NREN’s

Three year project (2017-2019)

= WP2: ESDC Governance Structure and Business Models

= WP3: ESDC Computing and Processing Requirements

" WP4: SKA Data Transport and Optimal European Storage Topologies
= WP5: User Data Access and Knowledge Creation
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Connections Beyond Astronomy

Academic
partnerships

Different research
communities

@\ 2020

EERCET

pean Resea enter for Exascale Technology

Multiple data

collections Technology

development

User

support @

Valorization

Industry
partnerships
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ASTRON

Prof. Dr. Ton Engbersen

Sci. Dir. ASTRON & IBM Center for Exascale Technology S - e J
Prof. Data Science Engineering, Rijksuniversiteit Groningen, Netherlands ‘."'-..__ :-?!' -
Member IBM Academy of Technology ::--h - r: T a
IBM Research GmbH - Switzerland - _-h':J-..-.'_ =




Major Waves of Technology

Confluence of Social, Mobile,
Cloud, Big Data / Analytics
World Wiqle Web

Back-Office AR
Computing

yJa yJr4 Vo "
7”7 /” r/ammmn @ -

60’s 80’s 90’s We are here




Automating Understanding
the the
Genomics World

Social
Networks

ecurity

Haswell 2 X 2 (22nm)
S|

Education Machine
iy 37% Learning
o Internet of

Broadwell 2 X 2 (14nm)

1.3B transistors

Transistors £% &% &

Broadwell delivers:

» 2.2xincrease in transistor density

recognition
Speech

* Up to 40% better 3D graphics perf’ P S AnalytiCS COm pleX VldeO
* Enables <9mm fanless designs : ; ’ .4 3 b ) ana|ytICS

Multi-model
analytics
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