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The EIC project
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EIC: The Next QCD Frontier

Eur.Phys.J. A52 (2016) no.9, 268

When the EIC is built
it will be the new NP machine for many decades. EIC 
could revolutionize NP — but only if we:
• build the right machine
• build the right detectors
• develop the right analysis environment

Program aim 
• Revolutionize the understanding of nucleon and 

nuclear structure and associated dynamics. 
• For the first time, get (almost?) all relevant 

information about quark-gluon structure of the 
nucleon



Towards a vision for EIC Computing

EIC - extremely broad science program, strong 
interplay between experiment and theory
Computing requirements
• flexible, modular analysis ecosystem
• interplay of data analysis, MC calculations, and 

Lattice QCD effort
Lessons learned from LHC
• computing central to success of scientific goals
• complexity of analysis ecosystem limits time on 

physics analysis
• strong role of machine learning
Era of Exascale Computing
• changing the paradigm for I/O, storage and 

compute
• high-precision non-perturbative QCD measure-

ments (MC, Lattice QCD)
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Preparing for Exascale Computing 
and Beyond



Workshop announcement
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Workshop charge
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Incubator of ideas Identify common ideas 
and a common vision

Workshop report: 
Recommendations



Workshop participation
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56	registered	participants,	18	remote	participants	



Workshop organization
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PresentationPresentation Presentation

Discussion Rounds (with scribes (notes) and spokespersons)

Panel Discussion (speakers and spokespersons)

Workshop Report (based on notes from Panel Discussion)

For each workshop theme set of questions to guide discussion



Resource Management
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Gordon Watts
(Washington)

Salman Habib
(ANL)

Katie Antypas
(NERSC, LBNL)

• What resources (compute, data) does your project need/use? 
• How do you go about making use of them? 
• What challenges do you face now/in the future in using them?
• If you could wave a magic wand and make the world how you want it what 

would it look like?  



Interplay of I/O, Compute and Storage
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Wes Bethel
(LBNL)

Shawn McKee
(Michigan)

Mohammad Al-Turany
(GSI)

• Access	to	data	and	computing	resourcesWhat	are	the	greatest	obstacles	that	you	
face?	What	do	you	like	to	see	improved?	In	your	ideal	world,	what	system	would	you	
design?	

• Resource	allocationWhat	is	the	first	thing	that	should	be	fixed?	What	compromises	
would	you	make	in	the	real	world?	

• Interface	data-user	What	constraints	does	the	current	user	experience	impose?	How	
would	you	like	to	interact	with	data	and	computing?	

• What	do	you	see	as	the	ideal	mix	of	involvement	from	NP	and	groups	outside	the	NP	
community?	 How	will	physicist-developers	be	best	position	to	contribute?



Software Portability and Reusability
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Jim Pivarski
(Princeton)

Kyle Cranmer
(NYU)

Quincey Koziol
(NERSC, LBNL)

• How would you define software portability? 
• How can we build the software stack for a project that doesn’t become obsolete 

on a time scale of >10 years?
• What factors influence efficient collaborative work on software in our field? 
• How can we motivate physicists to re-use the work of others instead of 

reinventing the wheel too often? 



Common Infrastructure Components

JLEIC	Weekly	Meeting,	May	19th	2017 11

Torre Wenaus
(BNL)

Makoto Asai
(SLAC)

Wouter Deconinck
(William & Mary)

• What common infrastructure do you think we are missing?
• Are there components or toolkits that you have heard about that you think we 

should adopt?
• What do you think should be the process for funding and sustaining common 

infrastructure?
• What do we need going forward and how should we get there?



Machine learning
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Jeremy Yagle
(NASA)

Amir Farbin
(UTA)

Michael Williams
(MIT)

• Do you expect robots to steal our jobs? 
• Clarify with how can we use ML to best advantage not just in data analysis, but 

in other areas which could use automation, auto tuning, error analysis, etc.?
• What are the major lessons from the first generation of ML algorithms used at 

LHC? 
• How do we best train students with the skills that they will need?



Outlook
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Follow-up	presentation	on	upcoming	workshop	report

Don Geesaman (ANL) “It will be joint progress and theory and experiment that 
moves us forward, not in one side alone”

Martin Savage (INT) “The next decade will be looked back upon as a truly 
astonishing period in nuclear physics and in our understanding of fundamental 
aspects of nature. This will be made possible by advances in scientific 
computing and in how the NP community organizes and collaborates, and how 
DOE and NSF supports this, to take full advantage of these advances.”

Common themes global collaboration, large role for high-performance 
computing, machine learning and real time simulation for accelerators, a 
blurring of online and offline computing

Impressive	presentations	and	exciting	discussions


