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SKA	Global	Partnership

SKA	Organization	incorporated	in	the	UK

Headquarters	at	Jodrell Bank



Australia:	SKA-LOW	

106 dipole antennas



Southern	Africa:	SKA-MID

2500 parabolic dish  antennas
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MeerKAT	- phase	0	of	SKA-mid



Operational	end	of	2017

MeerKAT	- phase	0	of	SKA-mid



MeerKAT	Schedule
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Growth	of	Data	Volumes	to	Radio	Astronomers



Sociology	of	Radio	Astronomy	

• Much	of	the	key	science	en	route	to	the	SKA	will	be	achieved	via	
large-scale	survey	mode	observing	programs	executed	by	globally	
distributed	teams	of	researchers



• LADUMA	(Deep	atomic	hydrogen)

• MIGHTEE	(Deep	continuum	imaging	of	the	early	universe)

• Fornax (Deep	HI	Survey	of	the	Fornax cluster	)

• MHONGOOSE	(targeted	nearby	galaxies	HI)

• MeerKAT	Absorption	Line	Survey	(extagalactic HI	absorption)

• ThunderKAT (exotic	phenomena,	variables	and	transients)

• TRAPUM	(pulsar	search)

• Pulsar	Timing	(no	acronym)	

• MESMER	(High-z	CO)

• MeerGAL (Galactic	Plane	Survey)

MeerKAT	Large	Survey	Projects	

http://public.ska.ac.za/meerkat/meerkat-large-survey-projects



MeerKAT Large	Surveys	(43,000	hours	allocated)
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22	countries



What	a	MeerKAT	Continuum	image	will	look	like

GMRT	610MHz

Resolution	5”

RMS	=	10.3	microJy

Taylor	et	al.	2016	



What	a	MeerKAT	Continuum	image	will	look	like

GMRT	610MHz

Resolution	5”

RMS	=	10.3	microJy

Taylor	et	al.	2016	

Spitzer	IRAC	Band	1



Fusion	Large	Multi-wavelength	Data	Sets

Michelle Cluver, Mattia Vaccari (UWC), Tom Jarret (UCT)



Big	Data	meets	big	simulations

• “Hubble	volume”	simulations	(~Gpc):	

• “Cosmological”	simulations	(~100Mpc):	

• “Zoom”	simulations	(~1	Mpc)

Millennium	XXL	simulation Eagle	simulation
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Comparison	to	Multi-Scale	Universe	Simulations

Romeel Dave	(UWC)



• Exponential increase in rates and volumes

• Complex, multi-purpose, processing and 
analysis for  science information, data 
mining and exploration

• Fusion of big multi-wavelength data

• Fusion of big observational data with big 
simulations

• Collaborative execution of big data science 
projects by globally distributed teams of 
researchers

The	Challenges:	data	to	knowledge
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from big data to big ideas



IDIA	Launched	September	3,	2015

• Three	founding	universities	– NWU,	UCT,	UWC

• University	of	Pretoria	joined	14	February	2016

• SAP	Associate	Member	July	2016

• Open	to	additional	partners



IDIA	Goals

• Build	data	science	capacity	and	expertise	at	SA	partner	

universities	for	leverage	the	SA	investment	in	MeerKAT as	a	

precursor	to	SKA	science

• Develop	SKA-driven	multi-disciplinary,	multi-university,	data-

intensive	research	and	training	programs	bringing	together	

astronomy,	statistics,	computer	science,	eResearch,…

• Develop data-centric	computational	platforms	to	enable	data-

intensive	research	in	the	new	research	paradigm	

• Build	strategic	relationships	to	transfer	and	exchange	

knowledge	and	training	between	sectors	and	domains.



• Design	SKA	data	access	and	delivery	systems	and	architectures

• Task	Leadership	for	SKA	SDP	“Data	Delivery”	work	package

• Prototyping	of	Precursor	SKA	Regional	Science	and	Data	Centres

• Federated	African	Data	Intensive		Research	Cloud	(ADIRC)	

• Middleware	cyber-platforms for	collaborative	research	with	remote	

and	distributed	Big	Data

• Data	processing	algorithms	and	software	in	support	of	MeerKAT	

large	survey	projects	.

• Data	Science	Research	for	data	mining	and	knowledge	extraction	for	

MeerKAT	and	SKA	Key	Science

Major	Research	Themes



SKA	Precursor	Regional	Science	Data	Centres	

• MoU to	collaborate	on	development	of	Precursor	SKA	RSDC

• NL,	SKA-SA,	IDIA

• Bring	together	MeerKAT and	LOFAR	key	science	

JVLA ALMA

MoU	Signed	17	November	2015



 
 

A proposal in response to H2020 INFRASUPP-3-2016-2017 (Part A)  

 

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

Lead	by	ASTRON	in	the	Netherlands

28	participants,	including	3	in	South	Africa

• IDIA

• CSIR

• NRF	(SKA-SA)

EU	Horizon	2020	Project	Approved



US	National	Radio	Astronomy	Observatory

• Collaboration	of	development	for	data-intensive	radio	astronomy	projects	
and	visualization	for	large	radio	astronomy	data	cubes

• Software	system	used	for	processing	for	Jansky Very	Large	Array	and	
Atacama	Large	Millimetre Array and	MeerKAT	

JVLA ALMA

Signed	17	January	2016



• 8-10	PB	tiered	storage,	80	high-performance	nodes,	
GPU	systems

• housed	at	UCT	with	10GB/s	connection	to	National	
Data	transport	ring

• development	platform	for	data	processing	and	post-
processing	algorithms	and	data	mining	outputs

• Cloud	enabled	services	and	distributed	platform	for	
data	access,	apps	to	data,	workflows,	analytics,	
visualization,…

• Part	of	a	national,	distributed,	tiered,	data-intensive	
research	infrastructure	– African	Data	Intensive	
Research	Cloud

Tier2	Data-Centric	Facility



• generate	and	manage	telescope	
data

• First	Stage	processing
• flagging
• Near-real	time	calibration	and	
imaging

• Data	validation

T1	data	store
• calibrated	and	averaged	
visibilities

• Image	repository

MeerKAT	Telescope	(SKA	SA) Tier	2	Facility	(University	Partners)

• Project-based	data	extraction	
from	T1	data	store

• Processing	aggregate	data	to	
scientific	image	data	sets

• Post-processing,	analytics

• Visualization	and	data	mining	

• Platform	co-development	for	
global	data	intensive	project	
collaboration	and	data	sharing.

Research	and	Development	Collaboration

Science	products

T1	processed

Global	
nodes

SKA	Precursor	Regional	Science	Data	Centres	
MeerKAT	and	LOFAR	data	and	use	cases

MeerKAT

LOFAR



African	Data	Intensive	Research	Cloud

	

• Cloud-based,	distributed	platform	
for	data	access	and	data	intensive	
research.

• tiered,	federated	cloud	around	
data,	software,	analytics,	
visualization,	collaboration

• Proto-type	and	test	bed	under	
development	among	IDIA	partner	
universities

The African Data Intensive 

Research Cloud 
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IST-Africa 2016 Conference Proceedings 

Paul Cunningham and Miriam Cunningham (Eds) 

IIMC International Information Management Corporation, 2016 

ISBN: 978-1-905824-54-0 

     



• Collaboration
• Portal built on social networking and 

sharing technologies

• Data Management
• Scalable collaborative access, sharing and 

searching of distributed (BIG) data sets

• Data Visualization and Visual analytics
• On-line interactive visualization of remote 

Big Data

• Third Party Applications
• Community driven site with common API
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CyberSKA: A cloud-enabled Big Data Research Platform 



• 680 members from around the world 
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CyberSKA: A cloud-enabled Big Data Research Platform 



• PALFA: Millisecond Pulsar Search – 117 global collaborators

CyberSKA: Enabling Discovery
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Federated	CyberSKA Platform



IDIA	Data	Science	Workshop,	12-13	April	2016

• Image	and	Time	Domain	Data	Processing	->	

science	data	products

• Post-processing	and	extraction	of	information		

->	cataloging

• Visualization	and	visual	analytics	->	

exploration,	seeing	into	the	data

• Data	Mining	and	Multi-wavelength	Science	->	

contextualization

• Simulations	and	comparison	of	data	and	theory	

->	interpreting	the	data

• Exploration	of	the	Unknown	->	what	the	heck?



Training Data Scientists

• New	M.Sc.	in	Data	Science	and	Big	Data	at	UCT	and	UP	

• IDIA	Postgraduate	and	postdoctoral	bursaries	for	multi-disciplinary	“astro-

informatics”	research	projects

• Cross-sector	and	multi-institution	development	teams	for	R&D	in	new	data	

systems	and	technologies	

• Partnerships	with	industry	for	sponsorship	of	postgraduate	and	postdoctoral	

internships

• collaboration	with	SA	undergraduate	data	science	programs	(e.g.	Sol	Plaatje

University)	for	IDIA	projects	in	data	science



The	Square	Kilometre	Array
2021

Data	to	Knowledge
(People,	facilities,	systems,	algorithms)


