Summary of S2I2/DOE mini-workshop on
Software/Computing R&D for HL-LHC
November 28-29, 2017
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Workshop Participants
Attended In-person: Mike Sokoloff, Peter Elmer, Mark
Neubauer, Oli Gutsche, Liz Sexton-Kennedy, Mike Hildreth,
Lothar Bauerdick, Panagiotis Spentzouris, Eric Lancon, Rob
Gardner, Frank Wuerthwein, Taylor Childers, Paolo Calafiura,
Kaushik De

Connected Remotely: Brian Bockelman, Andrea
Dotti, Ken Bloom
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Challenges for the next decade
●

CMS estimated
CPU needs into the
HL-LHC era

HL-LHC, expected in 2026, brings a huge
challenge to software and computing
○

Both rate and complexity rise

●

ATLAS estimated disk
needs into the HL-LHC era
x7

●

Not
just
a
simple
extrapolation of Run 2
Resources needed will
exceed
those
from
technology
evolution
alone
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LHC/HL-LHC Timeline
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Goals for this S2I2/DOE mini-workshop
Major theme: Coherence and Alignment of R&D activities for HL-LHC
Specific goals:
●
●

●

Review the vision for the ensemble of possible R&D efforts for the
HL-LHC as articulated via the international CWP effort.
Articulate a vision (or “rules of engagement”) for how R&D efforts such
as an NSF S2I2 would interact with the US-LHC Operations programs
and DOE efforts (in the context of the full, international efforts).
Discuss the broad scope of relevant capabilities and current DOE and
NSF funded efforts.
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Process to arrive at “Community White Paper” (CWP)
●

Set of international workshops that involve US Universities and National Labs.
○
○
○

●

Driven by the HEP Software Foundation
Charged by the WLCG
Involving the US LHC operations program, the DOE labs, and the broader LHC university
community in the US.

Leading to a set of broadly agreed upon white papers on the R&D challenges
for software & computing for the HL LHC
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Outcomes of this mini-workshop
● Commitment to joint blueprint activities
● Commitment to joint project coordination across
DOE-HEP, DOE-ASCR, NSF-EPP, and NSF-OAC
funded activities.
○ Initial
exploration
and
agreement
on
complementarity of DOE and NSF supported
activities.
● Initial agreement on S2I2 governance
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Commitment to Joint DOE and NSF Blueprint Activity
●

Drive the evolution of R&D efforts to address the software & computing
challenges of the HL LHC, co-sponsored by:
○
○
○
○

●

●

US LHC Ops program
S2I2
OSG
CCE

Involving the DOE facilities, and
key personnel at both DOE labs
and US Universities.
Long term sustained set of
workshops to drive coherence
across projects and experiments.

HEP Researchers
(University, Lab, International)

S2I2
Software
Institute

Blueprint
Process

LHC
Experiments
and US LHC
Ops
programs

Resource providers, DOE Labs, OSG,
HPC Facilities
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R&D Partnerships
DOE-SciDAC

S2I2: Software Institute

DOE-HEP Center for
Computation Excellence

DOE Labs and Universities

NSF and DOE partnership, as informed by the blueprint process, will be
essential to the success of the HL-LHC R&D efforts
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Impact Criteria in CWP for Evaluating HL-LHC R&D Areas
Impact - Resources/Cost: Will efforts in this area lead to improvements in
software efficiency, scalability and performance and make use of the advances in
CPU, storage and network technologies, that allow the experiments to maximize
their physics reach within their computing budgets?
Impact - Physics: Will efforts in this area enable new approaches to computing
and software that maximize, and potentially radically extend, the physics reach of
the detectors?
Impact - Sustainability: Will efforts in this area significantly improve the long term
sustainability of the software through the lifetime of the HL-LHC?
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S2I2-Specific Criteria for Focus Area Choices
Interest/Expertise: Does the U.S. university community have strong interest and
expertise in the area?
Leadership: Are the proposed focus areas complementary to efforts funded by
the US-LHC Operations programs, the DOE, or international partners?
Value: Is there potential to provide value to more than one LHC experiment and to
the wider HEP community?
Research/Innovation: Are there opportunities for combining research and
innovation as part of partnerships between the HEP and Computer
Science/Software Engineering/Data Science communities?
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Data Analysis Systems
Reconstruction and Trigger Algorithms
S2I2 Focus Areas
(highest-priority areas for
Applications of Machine Learning
initial S2I2 investment)
Data Organization, Management and Access
Simulation
Storage infrastructure and Facilities
Data Transfer and networking infrastructure
Workflow and Resource management
Event Processing Frameworks
Data and Software Preservation
Physics Generators
Visualization
Software Development, Deployment and Validation/Verification
...

Evolved by Blueprint Activity

Focus Areas for HL-LHC R&D
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S2I2 Management and Governance
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DOE Role in software & computing R&D for HL LHC
●
●
●

Ramp up DOE support of software & computing R&D effort in the US LHC
Ops program.
Continue support of software & computing R&D effort at the DOE national
labs and universities.
ASCR LCF investments provide a large opportunity to meet significant parts
of the computing challenges of the HL LHC. To be able to capitalize on this
opportunity requires both effort in HEP, and commitment from ASCR to inform
future LCF designs and operational model to meet HEP needs, e.g. via an
ECP for LHC.
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A Coordinated Ecosystem for HL-LHC R&D
LHC and HL-LHC success requires an elaborate software ecosystem, for which
significant evolution will be required for the HL-LHC.
Multiple R&D efforts must be coordinated to achieve coherence and alignment
between a multitude of stakeholders and effort providers, US and international. Strong
DOE/NSF partnerships will be required. A joint blueprint activity will be critical to
building this coordination.
A Strategic Plan for an NSF-funded S2I2 Software Institute has been developed, with
possible focus areas identified for University efforts. These were chosen to address
common merit criteria and complement existing DOE efforts in S&C.
A continuing blueprint process evolves this ecosystem that enables the HL-LHC
physics. The DOE will be a critical partner with the S2I2 for this blueprint activity.
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