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CPSC Mission Statement

The Coordinating Panel for Software and Computing works to strengthen and support the software and
computing community that underpins high energy physics (HEP) research in the United States.

Hosted by the Division of Particles and Fields of the American Physical Society, the CPSC brings together
researchers, developers, institutions, and industry partners to address shared challenges in computing,
foster innovation, and promote collaboration across the HEP community.

Motivate support for the Software and Computing community to develop, adopt and operate cutting-edge
software and computing technologies

Build bridges between science, academia, and industry

Support training, recognition, and career development for computing professionals

Promote participation and access across the US-HEP community in S&C

By connecting expertise and ideas across disciplines, the CPSC helps ensure that the HEP community is
prepared to meet the computational demands of today’s experiments and tomorrow’s discoveries.

Is a result of recommendations from from the 2021 Snowmass report
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Quick Update

The CPSC Activities can be roughly divided into 2 categories, and we are trying to make progress on
each B .

DPF Software & Computing Rising
Star(s) Award

.
° I ralnlng Hone Horon e At DO ctr & Comptig g ) s

DPF Software & Computing

—

Rising Star(s) Award %s

More from APS

« Recognition
* Retention
» Access and opportunities

o and

Technology

» Best practices

« Assessments and gaps
» How to support critical common software
* Engagement with industry
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Al Proto
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“Building an Al-Native Research Ecosystem” Whitepaper
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Experimental particle physics seeks to understand the universe by probing its fundamental particles and forces and exploring how they govern the large-scale processes that
shape cosmic evolution. This whitepaper presents a vision for how Artificial Intelligence (Al) can accelerate discovery in this field. We outline grand challenges that must be
addressed to enable transformative breakthroughs and describe how current and planned experimental facilities can implement this vision to advance our understanding of
the vast and complex physical world from the smallest to the largest scales. We show how facilities currently under construction, such as the HL-LHC, DUNE and soon EIC,
can both benefit from and serve as proving grounds for this vision, while also enabling a longer-term goal for how future experiments -- like FCC-ee at CERN, IceCube-
Gen2, a Muon Collider in the U.S., and smaller to mid-scale projects —- can be fully Al-native. We describe how a truly national-scale collaboration, jointly managed across
large funding partners, and involving both DOE laboratories and universities, can make this happen.
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From “S2I12/DOE mini-workshop on Software/Computing R&D for HL-LHC”, 28-29 Nov 2017

Commitment to Joint DOE and NSF Blueprint Activity

e Drive the evolution of R&D efforts to address the software & computing

challenges of the HL LHC, co-sponsored by:
o US LHC Ops program

HEP Researchers
o S2I2 [ (University, Lab, International) ]
o OSG 0 I I S
o CCE
: LHC
. _— S212 Blueprlnt Experiments
e Involving the DOE facilities, and | Software and US LHC
Institute Process Ops
key personnel at both DOE labs programs
and US Universities. g 10T 1
® Long term sustained set of [ Resource providers, DOE Labs, }
0SG, HPC Facilities

workshops to drive coherence
across projects and experiments.



MonbpAy 18 May

Monday and Tuesday May
18 and 19th Introduction and Goals for the Workshop P

Initial Discussion ®40m

TREASURE Project ®10m
Speaker: Haider Abidi (BNL)

~60 in person participants

Next Generation DQM Project
Speaker: Walter Hopkins (Argonne National Laboratory)

~120 Remote attendees

Speaker: Zach Marshall (Lawrence Berkeley National Laboratory

American Science Cloud and Demonstrators
Speaker: Taylor Childers (Argonne Nat. Lab.)

Coffee Break O 30m

Strong international participation
CERN, INFN, UK

Knowledge Extraction Project O1m @ ~

Speaker: Nesar Ramachandra (Argonne National Laboratory)

CERN Strategy for Al and Organisational Plans

Speaker: Maurizio Pierini (CERN)

INFN ®10m

Speaker: Daniele Bonacorsi (University of Bologna / INFN)

UK O10m

Wide ranging discussion of
potential areas of collaboration

Speaker: Alexander Himmel (Fermi National Accelerator Laboratory)

Thoughts on Smaller Experiments ®10m

Indico page:
https://indico.flatironinstitute.org/e
Ve nt/4 1 20/ Workshop Dinner



https://indico.flatironinstitute.org/event/4120/
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A central focus of the workshop was discussions on how such a national-scale collaboration could be effectively
bootstrapped and organized, as well as identifying priorities over the near and medium term. Such a collaboration,
including both universities and DOE laboratories, has a number of potential benefits and opportunities, including:

a forum for developing a shared roadmap toward an Al-native research ecosystem
a platform for enabling larger-scale efforts while integrating expertise and resources from across the community
clear pathways to scale and transition promising R&D activities towards deployment within experiments
a structure to develop and provide the services needed for the experiments to fully leverage evolving national
infrastructure (e.g., AmSC, NAIRR) and large-scale data resources
e a means for fostering both collaboration and healthy competition through the development of shared benchmarks and the
development and curation of the supporting datasets
accessible entry points for individual university groups to engage and contribute
a coherent framework for cross-experiment activities, enabling solutions with impact to deliver benefit to multiple
experiments
e aclear structure for US engagement with international efforts, including those at CERN, and other national and regional
collaborations
a community structure for engagement with industry
a structure for large scale workforce development activities leveraging both lab and university expertise

This first workshop will consider the potential impact of these opportunities, identifying near-term priorities and exploring means
to enable additional initiatives as resources become available. We expect that this discussion will continue in subsequent
community workshops during 2026.



Software, System View & Computing Models

A collaboration to help navigating

Disruptive Technology
e Al tools have the potential to ‘ Computing Model
accelerate how we do science

What we’re seeing is they are virtually Produstion | Anaysis | D:E:E:d
guaranteed to disrupt how we work T e
e Cost and availability of computing — - - ~
(Computing Models) oy mae N et
e Speed, reliability, and participation ol imesc (g;,‘;;}g; S Y o
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A natively “Al-for-Physics/Physics-for-Al” collaboration

Development of
Al benchmarks
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Novel approaches and
visibility within the Al community

Deployment of
updated Al
software

New agentic
analysis

Automated
workflows

Leverage FastML
experience

Leverage emerging
Genesis Mission
connections

Leverage HEP
students and
postdocs now in
industry and/or Al
research positions



“Proto-collaboration” Near Term Bootstrap Activities

Engage with existing funded projects (and emerging funded projects in the rest of FY26) and
create links between them and to the community

|dentify a set of priority areas of interest

|dentify a set of activities and/or demonstrators within those priority areas that are doable on
the time scale of the next six months

Being to create environments to catalyze both working collaborations and connections for
eventual proposals

Checkpoint and engage community regarding the proto-collaboration at APS DPF @FNAL in
July (parallel session)

Aim for a first “collaboration” meeting in the fall.

Continue discussion about links between this entity and international partners



5 Breakout Areas

Computing Resource Strategy in the age of Al
Agentic Al

Foundation Models

Open Data & Benchmarks

Workforce Development



Breakout
Area

Computing
Resource
Strategy in
the Al Era

Core Theme

Al is reshaping
scientific computing,
requiring HEP to
rethink the
traditional dedicated
CPU-based WLCG
model.

Key Needs / Questions

Understand how training, tuning,
inference, HPC, Al facilities, networks,
storage, and data access will change
HEP computing needs. Assess the
balance between dedicated on-prem
resources and externally allocated
HPC/AI resources.

Near-Term Actions

Convene a
community workshop
and develop a white
paper on future
computing models,
common interfaces,
shared allocations,
and coordinated
access to HPC/AI
facilities.



Breakout
Area

Agentic
Al

Core Theme

Agentic workflows
could support
analysis,
operations, coding,
validation, and
hardware design
across
experiments.

Key Needs / Questions

Need trusted benchmarks,
validation procedures, reusable
agents, common skills, and
Al-ready knowledge
repositories. Need to
understand realistic use cases
beyond demonstrations.

Near-Term Actions

Build an agentic tutorial
repository, curate standard
agents and skills, organize
hackathons around
already-defined problems,
and develop open
benchmarks with validation.



Breakout
Area

Foundation
Models

Core Theme

HEP can benefit
from
coordinated
development of
physics-native
foundation
models, shared
representations,
and
cross-experimen
t datasets.

Key Needs / Questions

|ldentify HEP-wide needs,
relevant datasets, benchmarks,
computational resources,
physics guardrails, and
validation constraints. Clarify
how efforts such as TREASURE
can provide common tokenized
data and representations.

Near-Term Actions

Define scopes of interest
across sub-communities,
collect existing best
practices, identify resources
for large-scale training, and
develop downstream physics
and computational
benchmarks.



Breakout Area

Open Data &
Benchmarks

Core Theme

Open data must
evolve for the Al
era, with better
formats,
metadata,
documentation,
provenance,
and hosted
access.

Key Needs / Questions

Need machine-readable
documentation, integrated
hardware/software/model-servi
ng environments, workflow
capture, usage monitoring, and
harmonized experiment
policies.

Near-Term Actions

Produce a white paper with
a new larger vision for open
data, aim for a hosted
open-data set on a cloud
provider, integrate
benchmarks and common
software solutions, and
include neutrino, elC, and
small-experiment
communities.



Breakout Core Theme Key Needs / Questions Near-Term Actions

Area

Workforce Students and Need guidance on validation, Develop best-practice

Development o 5y_career ethical Al use, responsibility for materials, add Al modules to
researchers need agentic tools, and how to train HEP software training,
training to use Al students who may become create an Al newcomer
tools effectively “managers” of Al agents. starter kit, provide an online
while retaining resource page, and explore
physics intuition access to agentic Al tools.
and

responsibility.



Next Steps

The vision is a proto collaboration
e Individual supported projects working together toward a broader goal
e As activities progress | am sure we will see areas that aren’t covered and we
will have good justifications for new proposals
e Aim for a collaboration meeting in the fall

Discussions regarding the proto-collaboration and the near term activities will
continue in a dedicated Slack workspace, for which the invite link to join is:

https://join.slack.com/t/clariphyworkspace/shared _invite/zt-3ykafo6le-37Fb5zn0TXQkfSca2AzOIA



