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CTA challenges
• Data	volumes:
– Storage
– Transfer
– Computing

• Complex	reconstruction
– Discrimination	between	particles
– Reconstruction	of	incident	photon	direction	and	
energy
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Lossless data compression

• Data	transfer
• Data	storage

16/10/2017 Thomas	Vuillaume,	2nd	OBELICS	workshop,	
Barcelona 3



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 4



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 5



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 6



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 7



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 8



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 9



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 10



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 11



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 12



Astronomy	ESFRI	&	Research	Infrastructure	Cluster
ASTERICS	- 653477

LAPP,	29/06/2017 Thomas	Vuillaume,	Pierre	Aubert 13

High Performance Computing

• Improve	existing	algorithms

• Develop	new	ones
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Hillas	method
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Vectorisation	- CPU	Architecture
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Template	analysis
• Used	in	H.E.S.S.	(Model++)

• Very	good	physics	results,	tested	and	approved
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Template	analysis	for	CTA

Main	issues

• Data	organized	per	telescopes	and	not	per	events

• Pixel-to-pixel	comparison	is	expensive
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Template	analysis	for	CTA

A	solution:	data	reduction

• Easier	to	re-organise data	per	events

• Comparing	keys	is	much	faster
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• Astronomy	is	entering	the	big	data	era	and	facing	
new	challenges	(data	volumes,	data	rates,	real-
time…)

• High	Performance	Computing	to	the	help
– Compression
– Vectorization	for	Hillas	based	reconstruction
– New	reconstruction	methods	(e.g.	SVD)

• Scalable	and	vectorised
• Hopefully	better	physics


