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Preservation Round Table
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Introduction & some notes from previous meeting



Introduction

* Unusual meeting time: thank you for accommodating

* Follow-up on topics from previous meetings:
e |[nstitutional dependencies
e Effort and resource needs

* Update: A draft of the Data and Analysis Preservation Plan
(DAPP) is now available

* Next Step: External DAPP Review is planned
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Institutional Dependencies

RHIC-Funded Services (SCDF Managed)

BNL IT Division Services

* Indico event and conference management platform

* Email systems and mailing listinfrastructure

e Single Sign-On (SSO) authentication systems

* \Video conferencing services

 High-speed internal and external networking
infrastructure

* Cybersecurity monitoring and incident response

Computing and Data Science Directorate

* Accessto state-of-the-art computing resources for
Al applications

* Related technical expertise
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Computing resources for data processing and analysis
Enterprise-grade storage systems with hierarchical
storage management

Backup and disaster recovery infrastructure

Database hosting and management services
Authorization systems

Code repository and configuration tools

Technical support and operational oversight

Anything missing?

This dependencies have associated risks



Hypothesis for
resources in DAP

mode
* Parameters can be adjusted
 CPU:

* The hypothesisis that activity will be
dominated by analysis

* Todays STAR analysisis ~50% of
CPU consumption

* Assume:twice of today’s STAR CPU
consumption foranalysis thatis 260
kHS23

* Hotstorage

* Relyontape as backup and carousel
for efficient retrieval

e Assume 30PB

* Cannot afford to store the full
Analysis Object data sample

* Rely on Data Carrousel

06/17/25

Slide from 06/05 meeting

CPU [kHS23] vs. Year
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Hardware requirements for CPU & Disk to support DAP start
CPU: 2032
Disk: 2030
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Those are parameters based on hypothesis
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Tape systems

Preliminary estimates
*  One copy of RAW and
*  Onecopy of Analysis Objects

 RAW: 585 PB (from HPC archive +
run 2025 estimate)
Analysis Objects: 195 PB

* 45+ 15tapedrives
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Data volume and preservation levels

| (PB] | PHENIX | SPHENX |  STAR |  Total |
RAW 20 160-300 130 310-450
50-100
[ Analysis Objects 5 45 100-150

(one processing)
50-100 2 2

Other archive 10 .
(prev. processing)

Analysis Objects: Preservation level 3

— |deally on disk
Meeds : 100-150 PE
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Time evolution of resources

CPU [kHS23] vs. Year
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DAPP estimated
hardware budget Budget

Services and Miscell...

* [2030-2032] Plan 10.3%

* With this budget basic DAP CPU
infrastructure (CPU, Disk, Tape) is Tapes Analysis Objects 29.8%
Setup 14.0%

Tape Drives
51%

Tapes Raw Data
40.8%
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Preliminary hardware
budget

These are Preliminary
numbers

Hypotheses will be
refined as Phase |l
approaches... So these
are not final numbers.
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DAPP Budget Profile

$ 4,000
Preliminary
$ 3,000
$ 2,000
$ 1,000 /
) \
2030 2031 2032
Component / [k$]
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Services and
Miscellaneous

[ Tapes Analysis Objects
[ Tapes Raw Data
Tape Drives
B crPU
B Central Storage



RHIC Data
Preservation
Roles

The Preservation
Coordinator plays a
special and
Important role
within each
experiment
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Core Team

* DAP Manager

* Software & Workflow
* Repository Systems
* Al Integration

* Web Development

* Documentation & QA

e Preservation coordinator

* Scientific Knowledge Preservation
e Code Preservation

e Engagement & Training

* UX & Documentation Design

e Impact Analysis

Computing Center

e Computing Center Liaison
* Technology Watch
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Slide from 06/05 meeting

From last meeting
Draft of the DAP Plan o

( the DAPP) RHIC Data and Analysis Preservation Plan

Draft of Data and Analysis - Overview:
Preservation Plan about to be " propared. o AT has been
released... e o o Rl Tapp

roundtable series.
* The document was initially expected to
be released by this summer.

* Next Steps:
+ The draft will be shared shortly.

It | S hOW ava | l_a b le cee + Everyone is encouraged to review and
provide feedback.
* Dedicated time will be allocated in Strategh Visien Bl
upcoming meetings for discussion and
refinement. LB ——_——r
060525 E. Lancon
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Updated draft is
available

06/17/25

Here
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RHIC DATA AND ANALYSIS PRESERVATION PLAN
DRAFT

As RHIC prepares to conclude operations in 2025, the RHIC Data and Analysis Preservation Plan

(DAPP) outlines how to safeguard over two decades of DOE-supported nuclear physics research.

The aim is to ensure RHIC's unique datasets remain ible, reusable, and scientifically
ingful for future hers, the broader scientific community, and educational purposes.

RHIC has produced over 600 publications and nearly one exabyte of data across several key
experiments, including PHENIX, sPHENIX, and STAR, over 25 years of operation. Preserving
this legacy entails more than just storing files; the DAPP will be focusing on the most recent
experiments.

DAPP combines established data preservation practices with new tools, including Al-assisted
search and documentation connected to digital repositories. A prototype from the STAR
experiment demonstrates how RHIC-specific expertise and context-limited information can be
accessed through natural language queries.

The plan is structured in two phases. Phase I focuses on infrastructure and reprocessing while
experiments are still active. Phase II supports long-term access and sustainability after operations
wind down.

Services, methods, and Al tools developed under DAPP will be made available as open-source
resources. Synergies and collaborations with existing or ongoing initiatives will be actively
pursued wherever possible. This plan aligns with DOE data policies and international best
practices, and it will pursue CoreTrustSeal certification to ensure long-term reliability and trust.
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Table of Content

7 SUCCESS METRICS AND SUSTAINABILITY.....cooiinininnisiisnisnisininisnssissnssnsssisinsisninsins 13
8 CONCLUSIONS ..ot iiissisimsisisssnimsss s msn s san s s ssssn s as s s s s s e s nas s assssesassnns 13
APPENDIX A DETAILED AI-ENHANCED PRESERVATION STRATEGY ....ccccuieetmiseessnmsnsssasssssssensssssnsas 14
APPENDIX B RHIC RESOURCES AND EVOLUTION OVER TIME ....ccccciiiiienierninssassnssnssasssssnssnsssnsseses 15
APPENDIX C STAFFING REQUIREMENTS ....ccciiiiiiaeissismsissssnsissssssmssssssnssnsssssssssssssssnsssasassssssnsssassnssn 17
APPENDIX D HARDWARE RESOURCE REQUIREMENTS ......cuieviermereersmsrnssesnsssessnssnessasanssssensssassnsan 19
APPENDIX E RISK MANAGEMENT ANALYSIS ....ceceeeerecerraresreseessmssssssnsesssessessssssnssnsssasasssssensssessnsen 23

06/17/25

E. Lancon

- TABLE OF CONTENTS

1 STRATEGIC VISION.....ccciiiiisiiieisnsisninss snssssssisnisssssssssnsssss s sassss s sns s sess smsssss s sssss sonasanns 4
1.1 RHIC'S SCIENTIFIC LEGACY ....uticiiiiaiitissiisesssassmssssssssssssssnsssssssssnassssssss sens sansssasanssssssssassnssn 4
1.2 IMPLEMENTATION STRATEGY ..uieteriissssssssssassassassnsssastestassessassssasssssassasssssssstsssesessassassas sasssassan 4
2 PRESERVATION APPROACH. ...ttt e 5
2.1 PRACTICAL PRESERVATION MODEL ...uuuueceeeesssenesessssnserssssnssnsesssssssssssssnssnsssssssasansensnnsesssssssnsansn 5
2.2 GLOBAL REPROCESSING ....ccreeressessssssnssssssssmssssssssssssssssnssnssnsssssssssssssnsnsss ssssssassassassassssssnsnnsns 5
2.3  AI-ENHANCED PRESERVATION ...c.ccittiiiitiititmnsisssssssssssssnssnssnsssestesssssassasss sessssassnssnssnssssssassasen 6
3 TECHNOLOGY INFRASTRUCTURE ... e 6
3.1  SERVICE ARCHITECTURE ...ceetsstesterssssssssssssassassassmssssssessessessnssssasssssassassssssessessaseasnsssssas sasssnsnn 6
3.2 STORAGE STRATEGY .uceveeeersessernsesssssssssssssassassassnssssssessessessnssssasssssassassssssesssssassassassssas sasssnsnn 7
3.3 COMPUTING RESOURCES

3.4 USEREXPERIENCE AND ACCESS -.cuciouirerueriassassassmsseeseestessesensessassassassassasssssssseesessassassas sasssnssen 7
4 GOVERNANCE AND SUSTAINABILITY ..o i e 7
4.1 GOVERNANCE STRUCTURE ..c..ceiceseertererresssrsrnssassssssssnssnssnssnssessessessassnsss sasssssnsnssnssnsssessessesen 7
4.2  INSTITUTIONAL AND OTHER DEPENDENCIES ......cscesurieesmermcsncssessessmssessessssassssenssnssnsensesessassesns 8
5 RESOURCE REQUIREMENTS .......cccoooiisinsinsissinsiisssinsissssssssas s sas s sesssns s s sasss s s e 9
5.1 STAFFING OVERVIEW .vevieissnsrssssssssssssssssssssassassassnsssssssssesssssssss sasssssassasssssssss sssaseassasassas sasssussns 9
5.2 RESOURCE PLANNING cueeittssmssissmssmssssssssssssssssssssssnsss snssssassassnsss snsssssssnsssssssssassassassassassnsssasens 11
5.3 INFRASTRUCTURE REQUIREMENTS ...cccotiiumissesssassamsssssnsisssessmsssssssssnassssssssssss sanassasasssssssssassns 1
L O = 11 o= O 12
6 RISK MANAGEMENT AND COMPLIANCE ........cccoi e, 12
6.1 KEY RISK CATEGORIES ...covetissrnsrsssssssssssssnssnsansensassessssassassmssessssssassansessessassssassassassassssssaseas

6.2 COMPLIANCE FRAMEWORK



Feedback!

* Please read the document and provide feedback and comments

* Time is short...
* Areview is coming...
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Review of DAPP

Chair:

Cristel Diaconu—-H1 /DPHEP Chair
Members

e Simone Campana - CERN

* Achim Geiser -ZEUS / CMS

» Kati Lassila-Perini — ICFA Data Life Cycle
e Ulrich Schwickerath - CERN Preservation
e Ralf Seidl-BNL /RIKEN

Date
e July1st
* Half-day (morning session)
* OverZoom
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< Brookhaven

Nuclear and Particle Physics Directorate Building XXX
P.O. Box 5000

Upton, NY 11973-5000
Phone 631. 344 8783
abhay@bnl.gov

managed by Brookhaven Science Associates

National La bOratUrV for the U.S. Department of Energy

www.bnl.gov

Abhay Deshpande
Associate Laboratory Director
Nuclear and Particle Physics
June 10, 2025

Dr. Christinel Diaconu
Directeur de Recherche CNRS
Director of Centre de Physique des Particules de Marseille

Dear Dr. Diaconu:

As the Relativistic Heavy lon Collider (RHIC) enters its legacy phase after more than
two decades of groundbreaking nuclear physics research operation, Brookhaven
National Laboratory has started developing a comprehensive Data and Analysis
Preservation Plan (DAPP) for the data collected over the years. At this stage of the
data preservation project, we are seeking expert input to validate the approach and
ensure its alignment with long-term scientific vision of preserving the data, software for
at least two decades.

With this letter, | am requesting your committee to conduct a half-day internal review of
this plan. The suggested time is July 1, 2025 starting at 9:00AM Eastern US time. A
brief written report summarizing the committee’s findings and recommendations would
be highly appreciated within one week following the review. The DAPP team will deliver
a detailed presentation and will be available to address your questions and receive
your feedback.

ﬁe committee’s evaluation should focus on the following questions:

1.Has the DAPP effectively identified and plan to preserve the most valuable scientific
assets and legacy from the RHIC experiments?

2. Will the proposed infrastructure enable both verification of published results and new
analyses by external researchers?

3. Are proposed data curation practices sufficient to ensure long-term usability and
discoverability of RHIC data?

4. Are the proposed FTE allocations and infrastructure requirements realistic for both
the initial and sustained implementation phases?

\S.Has the plan identified risks and outlined suitable mitigation strategies?
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Charge questions
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The committee’s evaluation should focus on the following questions:

1.Has the DAPP effectively identified and plan to preserve the most valuable scientific
assets and legacy from the RHIC experiments?

2. Will the proposed infrastructure enable both verification of published results and new
analyses by external researchers?

3.Are proposed data curation practices sufficient to ensure long-term usability and
discoverability of RHIC data?

4. Are the proposed FTE allocations and infrastructure requirements realistic for both
the initial and sustained implementation phases?

5.Has the plan identified risks and outlined suitable mitigation strategies?
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Thank you
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