Expression of Interest for Software

Call for Expressions of Interest
for Potential Cooperation ofi the EIC Experimental Program

oo,

Brookhaven National Laboratory (BNL), in association'with Thomas Jefferson National Accelerator Facility ﬁ'dNAF), calfs for an
Expression of Interest (EOI) for potential cooperation on the experimental equipment as required for a successful science program at the

Electren-lon Collider (EIC). This call gmphasizes all detector eomponents to facilitate the full EIC science program including those
integrated,i‘n the interaction regions. * %‘m‘%

Andrea Bressan (Trieste), Markus Diefenthaler (JLAB), Torre Wenaus (BNL)

BROOKHAVEN  jefferdon Lab () o

NATIONAL LABORATORY r— " 0 DEGLI STUDI DI TRIESTE



EICUG Software Working Group (https://eic.github.io)

E' L) Software ()~ Resources £~ Activities [~ Organization 5~

Purpose of this site

This is the main portal to the EIC
software, repositories, documentation
and resources. It is developed and
maintained by the EIC Software Group.

Questions? Contact the EICUG
Software Working Group Conveners:
eicug-software-conveners@eicug.org

News

Software News July 2020-07-31

Software News June 2020-06-24

Software News April 2020-04-07

©®2020 EICUG Software Working Group Site built at 2020-11-30 16:23:42 -0500
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https://eic.github.io/

Science problem space in Nuclear Physics

* Focus on non-perturbative QCD phenomena
« MC event generators for spin-dependent measurement, including novel QCD phenomena (GPDs, TMDs)

« Analyses considering large number of signal events simultaneously (or multiple times)
« Contrary to separating a few events from a large number of background events

« Example complexity of multi-dimensional, strongly correlated relationships among data opposed to search of rare
events with novel topologies

« Example high-precision results which require complex analyses to control systematic uncertainties
« Require unique software and computing strategies
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Community input for Expression of Interest

Requirements What software needs for EIC Software
Software Needs would you like to highlight now, in a few years, and for the
completion of the EIC project?

Technologies & Techniques What software technologies

and techniques should be considered for the EIC?

Meeting Software Needs What resources can your group contribute?
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Expression of Interest for Software

Expression of Interest (EOI) for Software
Please indicate the name of the contact person for this submission:
Conveners of the Software Working Group:

o A. Bressan, M. Diefenthaler, and T. Wenaus
e cicug-software-conveners@eicug.org

Please indicate all institutions collectively involved in this submission of interest:

ANL Argonne National Laboratory 2 9 i n stit uti ons
BNL Brookhaven National Laboratory

CEA/Irfu IRFU at CEA /Saclay institute

EIC-India Akal University, Central University of Karnataka, DAV College Chandigarh,
Goa University, Indian Institute of Technology Bombay, Indian Institute of
Technology Delhi, Indian Institute of Technology Indore, Indian Institute of
Technology Patna, Indian Institute of Technology Madras, Malaviya National
Institute of Technology Jaipur, Panjab University, Ramkrishna Mission
Residential College Kolkata

IMP-CAS Institute of Modern Physics - Chinese Academy of Sciences

INFN Istituto Nazionale di Fisica Nucleare
JLab Thomas Jefferson National Accelerator Facility
LANL Los Alamos National Laboratory

LBNL and Lawrence Berkeley National Laboratory and University of California,
UC Berkeley Berkeley

NCBJ National Centre for Nuclear Research
OhioU Ohio University

ORNL Oak Ridge National Laboratory

SBU Stony Brook University

SLAC SLAC National Accelerator Laboratory
SU Shandong University

https://indico.bnl.gov/event/8552/contributions/43221/
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Common Projects

e Software Tools for Simulations and Reconstruction

* Monte Carlo Event Generators

e Detector Simulations

* Reconstruction
 Middleware and Preservation

*  Workflows

e Data and Analysis Preservation
* Interaction with the Software Tools

e Explore User-Centered Design

e Discoverable Software

* Data Model

Future Technologies

e Artificial Intelligence

* Heterogeneous computing
* New languages and tools

* Collaborative software


https://indico.bnl.gov/event/8552/contributions/43221/

Evolving the Eol towards a work plan for the SWG

https://eic.github.io/activities/eoi.html
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Questions and Comments Our main focus toward the TDR will be the creation of a multi-tiered, representative test user
. . . base who will be contacted for early feedback on our software products. Instead of allowing
re X . . )
The SWG has pamcu)a-ted in the call for Expressions of Interest (Eol) by the EICUG Scope of the Software Eol for... self-selection (e.g. by using users who seek out new software), we will reach out to users
We asked the community to present software needs for the EIC and how to meet - . instead. This will increase the likelihood of our software being tested by a representative
this needs: Common Projects cross-section of future users.
Software Tools for Simulations
. r Discussion
« Requirements What software needs for EIC Software would you like to .
o > . N Monte Carlo Event Generators [ Get users involved and ask what they need
highlight now, in a few years, and for the completion of the EIC project? O What are good questions to ask of users?
N o + " ~ D Simul N .
« Technologies & Techniques What software technologies and techniques etector Simulations O Talk to User Experience expert(s) for input
should be considered for the EIC? Reconstruction a Mad(qs reached out ‘to ‘I"raws nggln_s who shared “User
) Experience & the Scientific Community*.
« What resources can your group contribute? Middleware and Preservation O Focus groups
" [J User stories as result of the focus groups (experiences of typical
Based on the community input from our first meeting and a call to the SWG mailing Rotiions users)
list, we submitted a Software Eol. We intend to carry the Eol forward as a living Data and Analysis Preservati.. (3 Trying new methods and getting feedback
h . K f . (orities f [ Auto-documenting platforms
document that will evolve towards a work plan for the SWG, setting priorities for the Interaction with the Software To. QO Software & Computing Round Table on May 4 will be about “User-Centered Design”
next years and goals for the next decade. XL e e e terei Dot Next actions
Any member of the EICUG is encouraged to contribute to the living document. A Discussion 3 Simple survey (5 minutes) aimed at answering what software tools the EIC users are
- _— using, where they are using them, and collecting contact info for focus groups.
snapshot of the living document is listed below. Next actions
el Discoverable Software DiSCOVeFab|e Software
e Scope of the Software Eol Data Model
« Common Projects Growing the active EIC user community requires building entry points for new users at all
. X . Future Technologies levels of experience. Experimental physicists often prefer to try out new software before
o Software Tools for Simulations and Reconstruction N e reading documentation that describes the intended workflows. Thus, we have to make it easy
= Monte Carlo Event Generators ©  Participating Institutions for new users to discover which EIC software exists and make its use as intuitive as possible,
» Detector Simulations Canars starting from a single point of entry.
= Reconstruction China All our EIC software delivery mechanisms will need to behave consistently, whether they be
o Middleware and Preservation individual user laptops and desktops, shared systems at universities and national labs, large
« Workflows France scale HPC sites and distributed systems (e.g. Open Science Grid), cloud computing
. . India environments, and web interfaces. The EIC SWG is using Spack as the center of our software
= Data and Analysis Preservation delivery strategy to these various systems. For networked systems we distribute a fully
o |nteraction with the Software Tools Italy operational EIC environment at /cvmfs/eic.opensciencegrid.org. The software stack will also
_ . o be available as containers (heavy-weight and cvmfs-integrated) and for continuous integration
" E)_(plore User-Centered Design Poland in GitHub workflows. Since users expect a consistent experience over time and across
= Discoverable Software e S tatas T ATnearios systems, we anticipate that the level of abstraction offered by Spack will be positively
= Data Model received.

* Future Technologies
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Towards the next-generation Nuclear Physics research model

FUTURE TRENDS [N
NUCLEAR PHYSICS

COMPUTING

SYMPOSIUM:MAY 2  1:00 p.m.
Main Auditorium e Free Admission

A NUCLEAR PHYSICS IN A DECADE
4« W Donald Geesaman (ANL)
i

.3 " NUCLEAR PHYSICS COMPUTING IN A DECADE
s Martin Savage (INT)
X ?
*

i@’ MONTE-CARLO EVENT SIMULATION IN A DECADE

4 Stefan Hoeche (SLAC)
&

9| OF NUCLEAR PHYSICS EXPERIMENTS

' g8 = SYNERGY OF COMPUTING AND THE NEXT GENERATION
) Rolf Ent (JLAB)

RECEPTION TO FOLLOW \

) 2 \/ A
WWW.JLAB.ORG/CONFERENCES/TRENDS2017 \' Jefferdon Lab |
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Donald Geesaman (ANL, former NSAC Chair) “It will be
joint progress of theory and experiment that moves us
forward, not in one side alone”

* All scientists of all levels, worldwide, should be enabled to actively
participate in the NP data analysis.

e To achieve this goal, we must develop analysis toolkits using modern
and advanced technologies while hiding that complexity (Explore
User-Centered Design).

* We must emphasize data as much as analysis. Experimental data
must be open access, readily accessible and in self-describing
formats.

Compute-detector integration to deliver analysis-ready data from the
DAQ system:

* responsive alignment and calibrations in real time / online
real-time / online event reconstruction and filtering

real time / online physics analysis



Machine-Detector interface (MDI)

Integrated interaction region and detector design to optimize physics reach

The aim is to get ~“100% acceptance
for all final state particles, and measure |
them with good resolution. \ 0

lon | \ Electron
o \ | o
Beamline | Beamline

Beam Elements m S—
—€en

\ N = :
Detector
eam Elements W |
o |
[ 9
Experimental challenges:
 beam elements limit forward
acceptance Possible to get ~100% acceptance for the whole event.
» central Solenoid not effective for
forward
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Beyond Machine-Detector Interface

Integration of DAQ, analysis and theory to optimize physics reach

Front End
data
Front End

data

Analysis

Data Processor o

Front E
Front-End o SN

research model with seamless data processing from DAQ to data analysis

« not about building the best detector
* but the best detector that fully supports streaming readout, fast alignment and
calibration, and reconstruction algorithms for near real-time analysis
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Community building

[BROOKHRUEN s Jefferson Lab

BROOKHRVEN  Jefferson Lab
\E‘l!'\'\o“ﬁﬁ*\ & Jefferson Lab NATIONAL LABORATORY >

FUTURETRENDS IN ‘ SOFTWARE
NUCLEAR PHYSICS & COMPUTING

COMPUTING ] FUTURETRENDS IN
SEPT.29- 0CT. 1, 2020 ‘ NUCLEAR PHYS'CS

The workshop focuses on the Nuclear Physics Software & 1 h& . 5 —
Computing community. We will identify what is unique \ N\ . EXp|OI’II"Ig the fUture Of Community Activities
about our community and we will discuss how we can \ Software & Computing in

strengthen common efforts and chart a path for Software W\ HEP NP db d 1/0O for the Future

& Computing in Nuclear Physics for the next ten years. . B S s . an eyona.

Best Practices: Tools

o [ LAA Encouraging knowledge
B S . “ SEPT 29 . OCT ’] 2020 RS transfer and promoting Data on the Network
* The Role of Data Centers in Scientific Discovery f | I g I common projects in the
« Uni frwe for Nuclear Physi | PAALE X
Unique Software Challenges for Nuclear Physics EDITORS | ‘ scientific communlty.
Alexander Kiselev (BNL) Markus Diefenthaler (JLAB) I “"
Amber Boehnlein (JLAB) Ofer Rind (BNL) Emphasizing the interplay

Graham Heyes (JLAB) Paul Laycock (BNL) of Software & Computing Streaming readout
Mark Ito (JLAB) Torre Wenaus (BNL) and science.

User-Centered Design

Analysis Workshop

PROGRAM COMMITTEE:
Alexander Kiselev (BNL)
Amber Boehnlein (JLAB)
Graham Heyes (JLAB)
Mark Ito (JLAB)

Markus Diefenthaler (JLAB)
Ofer Rind (BNL)

Paul Laycock (BNL)

Torre Wenaus (BNL)

Report Draft (28 pages and growing)
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https://docs.google.com/document/d/1HT0dQJwZkUGaxGS0bUhZgkz0l2G5QR-4Dm08-hr8DJc/edit?usp=sharing

SWG conveners

S Oftwa re E O I eicug-software-conveners@eicug.org

* All aspects of software

- From physics and detector simulations to online
and offline analysis,

- but not computing infrastructure.

 Based on the input from the EICUG at large and
with contributions from 29 member institutions.

* The SWG carries the Eol forward as a living
document that is evolving towards a work plan for
the SWG, setting priorities for the next years and
goals for the next decade.

 Many opportunities to get involved!

BROOKHFAUEN e, #.%. UNIVERSITA
NATIONAL LABORATORY Jefferson Lab (8B DroLsuD! DI TRIESTE



mailto:eicug-software-conveners@eicug.org

