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CCE Proposal

* “In this proposal we will focus primarily on the needs of the HEP experiments (the
theory/modeling ...supported by ECP and SciDAC) with a view to exploiting the
large-scale computational resources available at the ASCR-supported Leadership
Computing Facilities (ALCF and OLCF) and at NERSC.”

* “The cross-cutting nature of the problem means that there is an excellent
opportunity for HEP researchers to collaborate with HPC experts (from the ASCR
side) in exploring the possible solution space and in implementing initial solutions
that can then be scaled up to the needs of the experiments.

- ATLAS and CMS, LBNF/DUNE, CMB-S4, DESI, and LSST
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CCE Proposal

* This proposal team will consist of HPC experts with both ASCR and HEP
backgrounds, and computational experts from the HEP experiments. The com-
bined expertise will cover deep knowledge of next-generation HPC architectures
and systems, HPC software and performance optimization, the experiments’
software base and HEP computing facilities (at BNL and FNAL)

* 3 year timeline for the project, from now until around FY22/23 motivated by

- Significant HEP milestones
* Run 3 LHC,
* LSST data taking,
* 2nd Beam run for protoDUNE / SBND

- Exascale machines anticipated to be available in 2022
- Al for Science initiative might be starting at roughly this time, as the ECP project ramps down
- SciDAC-5 is expected to evolve from the current SciDAC-4 program
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CCE Management
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DOE
HEP + ASCR

Experiment POCs
TBD (ATLAS), Borrill (CMB-S4),
Gutsche (CMS), Bailey (DESI),
Kirby (DUNE), Chiang (LSST DESC)

LCF/NERSC POCs Institutional Leads
Kumaran (ALCF), Guok (ESnet), Steering Habib (Argonne), Kleese Van Dam (BNL),
Bard (NERSC), Wells (OLCF) Group Sexton-Kennedy (FNAL), Nugent (LBNL)

Tezak, Communications/Outreach
- Marconi, Business Management
TBD, Workforce/Training

Management
Team

1 Portable Parallelization
Strategies (PPS)

Fine-Grained 1/O and Storage

(10S) Event Generators (EG) Complex Workflows (CW)
Co-Leads: van Gemmeren, Co-leads: Childers, Co-Leads: Chard, Jha

Lead: Gutsche
Chrisglbnes Hoeche

Deputies: Lin, Leggett

Figure 1. Project organizational structure. The Management team is respon-
sible for program execution, guidance and feedback is provided by the Steer-
ing group, and Institutional leads are responsible for technical and human re-
sources at their institutions, as well as working together on cross-Institution

interactions.
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FTE Budget of the Proposal

* Portable Parallelization Strategies:
- IFTE@ANL, 1.5FTE@BNL, 1FTE@FNAL, 1FTE@LBNL

* Fine-Grained I/O and Storage:
- 0.5FTE@ANL, O.5FTE@BNL, 0O.5FTE@FNAL, 0.5FTE@LBNL

 Event Generators:
- O.5FTE@ANL, O.5FTE@FNAL

* Complex Workflows:
- 1IFTE@ANL, 1FTE@LBNL

* 0.3FTE at BNL, FNAL, and LBNL for management and 1FTE of contingency held by

HEP
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Complex Workflows
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It is a request from the DESC part of LSST

HPC systems are not natively designed for handling complex, dynamic workflows
and neither is the standard HPC software stack. As HPC systems begin to handle
data-intensive tasks more routinely, there is a significant effort in making complex
workflows run at the LCFs and at NERSC at scale. Cosmic Frontier workflows are a
natural first target for this activity as DESI and LSST DESC both have been running
recently in this mode at the LCFs and at NERSC. This is also a good mechanism to

test the use of higher-level productivity languages on these systems.
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