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US membership in the Data Bank

« Since 1977 the US has been an observer
to the Data Bank

- Bilateral agreements between NEA / DB
and DOE / RSICC treated exchange of
static packages

« Negotiations over 2024 proposed partial
assessed in-kind contributions approved
by all NEA countries and by OECD
Council on 16 DEC 2024

« US has joined the Data Bank by
notification to the OECD Secretary-
General

© 2024 OECD/NEA
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NEA Data Bank Programme of Work

Data Bank has three Programme of Work areas:
— 1.1 Computer Program Services
— 1.2 Nuclear Data Services

Applications Codes

— 1.3 Nuclear Knowledge Management e

Leveraging the NEA Committees and
concentrating on needs for code
and data projects

. - Distnbuted by Data Bank and integrated
Reference Simulations | wih data projects and application needs

Establishing user communities and

. . riving the development o - facilitating knowledge transfer
« ‘One-stop shop’ provides opportunity for cross- Sl -

programmer added value services/products Validation N

Data Engineering and Venfication and
. . Target Requirements Processin

- IT managed by Data Bank Head since Q3 2023 with - :

major overhaul to corporate and other services

Data

- Embraced the use of GitLab and related systems to B e oplied fo other NEA work areas

collaboratively develop resources, disseminate and Inegrated sorvice pipoline’ wih codo packagos
create integrated products

© 2024 OECD/NEA www.oecd-nea.org 3



Inventory of information / data / knowledge

Nuclear Data
« EXFOR contributions in NRDC Areas 2/ O
» JEFF Nuclear Data Library and Co-ordination Group
« Graphical applications including JANIS alongside others for benchmarks (DICE, IDAT, DATIF, NDaST)

Experimental Data
 NSC integral experiments / benchmarks (criticality, shielding, reactor physics, fuel, etc)
* NEA Joint Project datasets (e.g. Halden, FIDES, safety projects, etc)

Computer Codes

« Catalogue of access-controlled software (Serpent-2, Fispact-II, KRAKEN, Tripoli-4.12, PHITS-3,
PENELOPE, FIFRELIN, etc)

» Source code with full build / processing / deployment mechanisms to containerised environment

Integration — these resources must be assembled with implicit knowledge

© 2024 OECD/NEA www.oecd-nea.org



Missing knowledge / reproducibility

A A ] Source: Neudecker WANDA 2020
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Challenges with information / knowledge loss

« “Evaluated EXFOR" is created locally by virtually all users, duplicating effort and often not preserved
as durable knowledge / data.

« Evaluators create data files locally through processes and with software / scripts (even hand
modification) that cannot be (practically) reproduced.

« Experiment selection and all relevant materials for validation is not preserved and/or disseminated,
resulting in duplication and loss of knowledge.

« Adjustments are performed locally and not well documented and/or communicated. Creates
misunderstanding with users (c.f. U8 inelastic note by LLNL in WANDA-25).

« Multiple drivers for this including legacy technology, job security, IP / information control.

« “Rule of 2” is not always possible and is not necessarily ideal.

© 2024 OECD/NEA www.oecd-nea.org



A non-exhaustive wish list

Differential data
« Promptly compiled EXFOR(-like?) data with purely machine-readable formats
« Augmented uncertainty information to include un(der)-reported data (c.f. Denise’s talk)

Evaluation

« Truly reproducible evaluation resources leveraging VC / containerisation — complete with
documentation including experiment down selection, optimization, etc.

Validation / processing

« QA computational models with peer-review and other input resources coupled with containerised
pipelines built from source in version control.

« Downstream V&V pipelines to users (blind if IP issues) with automated (or prompt) feedback.

Adjustment

« Example adjustment processes with experiment selection, covariances, executed through
containerised pipelines from source and w/documentation on choices - ready for users to modify!

« Database of sensitivity data (allowing ‘blind") preferencing openly reproducible data.

© 2024 OECD/NEA www.oecd-nea.org



(Scientific) data management model

Rigorous version control and project
management systems

Cross-project integration and automated
workflow management.

Integrated containerisation for precise
environment replication (e.g. Docker).

A suite of supplemental tools to track issues,
submit/review changes, store process
outputs and publish to closed/open
webpages, and more.

Contributors and partners directly tap into
live physics, software and benchmark
experts and continuously-updated data.

All content is securely stored, can be
referenced, accessed and reused.

© 2024 OECD/NEA
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(Scientific) data management model

Public data
on NEA corporate cloud

er NEA

Deploy workflows
Core data (e.g. JEFF

evaluations)

Supplemental data RDM / RDBs with API

(benchmark / proc.
models / inputs)
Calculation workflows - Databases publicly accessible through
Generated data (proc. graphical interfaces (JANIS, DICE, etc.),

data, reference results directly and/or via API.
S/IUQ)

« All protected content only under EULAs and
delegates on NEA datacentre.

Data Bank codes /
images

On NEA datacentre « No manual calculations.

© 2024 OECD/NEA www.oecd-nea.org 9



NEA GitLab-based services

« As previously reported, the NEA GitLab is

S Serpent

central to Data Bank service model, hosting 5 g Serpents

~1800 licensed users and delegates. 1
g Subgroups and projects  Shared projects  Archived projects
° | Q search
- It is growing with new packages: TRIPOLI, ® | o] -
PENELOPE, KRAKEN, HALDEN and updates to Lo p Omrmrm @) Qmesm @) @@ @@
SERPENT, PHITS, FIFRELIN, FISPACT and more. 1 g‘“ °  Releasev120
« Coupled with benchmark models for ICSBEP, with a g .
reference calculations run through open and 0 Tl @umre @) S s
automatic processes through GitLab. o [l @ @) TN
N e
« Support to help developers with Carpentries- Q s s
trained trainers. 0 [ veovescston @ || . uo

© 2024 OECD/NEA www.oecd-nea.org
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Benchmark computational repositories

e Nuclear Science Committee benchmarks are ten Evergy Agoncy (EA)

NEA/WHKP{2024)5
November 2024

international standards used around the
world for V&V.

| | ICSBEP &
Q Project ID: 1100 (3
] B o 485cCommits ¥ 1Branch ¢ NEA WORKING PAPER
« The Handbooks are used by computational ' Repostoryfor ot s o ey
- . . - International Criticality Safet
phy5|C|StS, bUt thEI r pU I'pOSE |S nOt tO & Benchmark Models: D:velopizg
. Merge branchiadd mos a Reproducible Serpent-2 Model
Manage COde‘SPECIfIC resources. z HOLCOME Andrew, NS Repository from MCNP Inputs
6 main ~ icsbep /| 4 Andrew M. Holcomb,
_ _ Z B README | | [ Add LICENSH st Va:;::m?:: __________________
- Data Bank services now centralise @ Awii || @ congus i e
repositories of benchmarks to: Z e
— Provide V&V resources for users ° Z u
— Provide testing frameworks for devs Bamg
» € _gitignore 1year ago

— Enable community-driven, controlled and

-'??QWNEA_ |
licensed data sharing

m—— &) OECD
— Develop automated JEFF testing pipelines

— Build a platform for future V&V collaboration Source: Holcomb et al. NEA/WKP(2024)5

© 2024 OECD/NEA www.oecd-nea.org 11



JEFF nuclear data library

« JEFF-4 test libraries demonstrated improved
performance with industry. Release in Q2 25. T

Duration: 59 seconds

stimated running time Left : SR HELE
Estimated relative CPU usage : 796.8%
k-eff (analog) 0.99929 +/- 0.00041 [0.99848 1.80018]

k-eff (implicit) = 8.99968 +/- 0.08828 [0.99914 1.80822] Timeout: 1d {from project) @
(04) (OMP=8) Runner: #112 (Egc—ps'\.-'a_p! Podman
runner for long jobs

Finished: 1 week ago
Queued: 2 seconds

Tags: compute

« GitLab provides a completely traceable system

for version control and automated task

Serpent 2.2.1 -- Static criticality source simulation
Input file: "iaea/heu/met/fast/B01/hmfOO1_INL.i.serp"
Active cycle 1088 / 1806 Source neutrons : 9953

Job artifacts (@)
These artifacts are the latest. They will
not be deleted (even if expired) until

exeC U tl O n Running time : 0:00:23 newer artifacts are available.
L ]

Estimated running time : 0:00:23 Download Browse
Estimated running time left : 0:00:00
Estimated relative CPU usage : B804.08%
k-eff (analog) 8.99936 +/- 0.98041 [0.99850 1.80811] Commit 5051441 [y
. k-eff (implicit) 0.99968 +/- 0.00028 [0.99914 1.00822] swithc away from profiled package
- JEFF development data used for direct
eve O men a a use Or Irec ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Pipeline #20758 QPassed for main
H H Transport cycle completed in 28.9 seconds. =3
calculations that are 100% FAIR Open Science. v

0K. test v

Simulation completed.

Tue Jan 7 16:32:29 20825 (errors: 8, warnings: 8, notes: 58)

Related jobs

— @ iaeaheu metfast 001

« Data summarized for publication with full

@ iaea heu met fast 002

iaea/heu/met/fast/001: found 13 matching artifact files and directories

refe re n Ce Sta C k fo r ( | ice n Sed ) u Se rS . Uploading artifacts as "archive" to coordinator... 201 Created id=1022089 response

Status=201 Created token=glcbt-é4

iaea heu met fast 003

8e:08 iaea heu met fast 004

iaea heu met fast 007

0O 00 o0

iaea heu met fast 008

« These will form the basis of JEFF-4 QA package
documented on release.

© 2024 OECD/NEA www.oecd-nea.org



Interfaces for packages

One public landing page CPS packages (software + NSC + SAF)
'An interface for GitLab-hosted content’ T —

FISPACT-II (Package NEA-1890) Table of contents
- All managed markdown within GitLab, effortless

Abstract
Abstract Supplementary material

m a i n ta i n a b i I i ty, CO n te n t d ra fte d W i t h O W n e rs FISPACT-Il is an enhanced multi-physics, inventory and source-term code system providing a wide Noclear data

. e i i 2 Benchmark problems
variety of advanced, predictive, spectral and temporal simulation methods employing the most up-to-
date and complete nuclear data forms for both neutron and charged-particle interactions.

- AII Content Interllnked and eaSIly SearChabIe Joint Evaluated Fission and Fusion (JEFF) Library
License

- Will contain reference calculation content A Warig 1 Backiotop

#Noscomm Accessing the JEFF evaluated
and processed data
JEFF-4.0 test libraries

| JEFF-33

Home  Computer programs  Nuclear data enchmarks ~ FAQs  NEA Home JEFF'33

These libraries are in development and have not been officially released. The latest official release remains JEFF-3.3.
The NEA Data Bank (

&y  NEA Data Bank GitLab platform Q_ Search

Older JEFF data libraries
JEFF-3.3 is a thorough update of the neutron, decay data, fission yields, dpa and neutron activation Other evaluated nuclear data
libraries in the EAF format, with neutron thermal scattering files for 20 compounds. Special sub-libraries bl =

Welcome to the NEA Data Bank ‘ @NEA for incident alphas, deuterons, gammas, helium-3, protons and tritons have been contributed by the pEEECsvslopmenticbiIEERIab)
i

GitLab p|atf°rm M How to use the NEA GitLab TENDL-2017 library and adopted as part of the JEFF-3.3 release. JEFF-3.3 was officially released on
November 20, 2017.

An online git storage of nuclear codes, data and benchmarks. - NEA git instance. To ccmﬁgure it proper\y, please follow these
For more information on the system contents and related -
||

St , use the links abe ) . . it
e me e S Sos « On git.oecd-nea.org go to Settings (top-right comer of the | ¥ Latestofficial release

the left navigation menu; The JEFF-3.3 library is the latest official release from the JEFF project.

» When at the Add a personal access token form:

« Give a name to your token; fA‘dd locally created or modified
e

« Select api at the Scopes:; Sync with the remote repository

» Select Create personal access token; Using the VS Code Working

o (- Jive edbac 2% I |
2 Collaborate B3 Give us Fex ck 48 Contribute! Environment

Sabmit Bugs and ss:

des and data info the NEA Datz « Copy the token under the Your new personal access token;
of both ppen and aan-opan saurce eades and df eatalngues, Configuring your work

v « Go to your VS Code editor: environment
Work using the VS Environment

« Open Command Palette by pressing| * ctrl |+ © shift [+ P |
More on Git Workflow
« Search for "GitLab: Set GitLab Personal Access Token" and hit| Enter = |

= Enter the URL https./git2.0oecd-nea.org of the NEA GitLab instance and hit| Enter & ;

Copyright © 2022 OECD. All ights reserved. Privacy Terms

© 2024 OECD/NEA www.oecd-nea.org 13



ccess-controlled resources

= Menu

« Rigorously-screened requests
including by nationality and

S Serpent 2.2.0 [2 README [ CI/CD configuration | &8 No license. All rights reserved Add Kubernetes cluster 18 Configure Integrations

O} Profectiiarmation Name Last it Last update

detailed use cases B o SOTEWALKE.SOUFCE ...

. . §) Merge requests (@ B3 NEA_examples-2.2.0_v2data Delete Thumbs.db 6 months ago

« Vetted by nationally-nominated ¢« -
Liaison Officers selected by el BN-Y

Board members @ o
| ICSBEP
@ Infrastructt @ Add material temperature and population pars for IAEA inputs sdc20ess [
@ Project information HOLCOMB Andrew, NEA/SCI/DB authored 2 ks ago
B Packages &
B Rrepository
L Analytics
o O fsues ! Name Last commit IS
Wiki
. . ¥ ) Merge requests 0
Nuclear Science Section Databases Order Form
ICSEEF202 . i y Experiment 119) & /o e n‘ a I m o e S
B9 alarm/ci/fe/shield/00 d8 C U 1
NON-DISCLOSURE AGREEMENT @ security & Compliance
By submitting this form, | agree not to distribute the “ICSBEP" to individuals cutside my own organization in any form including making them available on the World [s T =~ g re ation 5 A wveeks ag
vide 'r‘ﬁet‘c';c"\a'vy e s aor ek soceasbis oo \ynf\e.ce.r:m.;u;mr;s el 22 e niea & equz;e-sasaesmecm»-e @) Deployments Brheu Add material temperature and population pars for IAEA inputs 2 week:

OECD/NEA page on restictiona. | confirm that | have read them

Please fill ot the following form: (ems marked * are mandatory) 3 Monitor By ieu Add material temperature and population pars for IAEA inputs
@ Infrastructure
Tie® T Testin
q Pipeline - . .
— ] B Packages & Reast Modifs to make git-Ifs compatible
Firstname * | | 1 Analytics @ Froject information
Al chizznhip . B Repository (@ 5 jobs for test_variable in 33 minutes and 39 seconds (queved for 2 seconds}
Organisation * | ] E Wiki
Posiion | ] O Issues 0 =
Professionsl address * % snippets R Clatest
I3 Merge requests [
) e
Postal ode | ] < o/ o 7Eesces 3
ciy* | ] Pipelines
SanProvice | | — 3 No related merge requests found. I O ' e S S e S
County
Professional email | ] Jobs
ress *
Phone number * } } . Pipeline Needs Jobs &
Fax number
Provide a detsiled @ security & Compliance
intended use *
P - - rest2 - test3 - testd
@ Deployments
Formar®

& Monitor (%) Serpent vz Data LEFF32) I} (+) serpent v2 Data UENDLAD) s (%) Serpent v2 Data (ENDFETT) IS

@ Infrastructure

Requesta that lack professionsl data and detailed intended uae will be rejected

I you viish to contact us, send an email to - cpe-icsbep@

nes.crg. You will racsive a copy of your request by emai

© 2024 OECD/NEA www.oecd-nea.org



EXFOR - the foundation of nuclear data

« EXFOR is the essential differential measurement database
used in virtually all nuclear data activities. NUCLEAR'DATA'F

« Originally a US / NEA / USSR / IAEA project with four
‘core centres’ responsible for >90% of all content. g

U= _)’:r*

« Technology has transitioned over time with 2005
consolidation into one ‘master’ (EMF) maintained by IAEA

« Some progress made in EXFOR management but L
significant space for improvement remains: j' | _B

1. Do we want to do any AI/ML with differential data ? :
A J

2. Do we want meaningful error analysis ?

3. Do experimentalists want to write to EXFOR ? l =)

Source: XKCD 2347

© 2024 OECD/NEA www.oecd-nea.org 15



NRDC (EXFOR group)

LS w L WD i Al

Source: https://www-nds.iaea.org/nrdc/

© 2024 OECD/NEA www.oecd-nea.org
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What is in EXFOR (actual EXFOR transmitted in 2024)

« Emailed text files with text file
line patching system

« Extensive use of free text for
content such as error analysis
or incident particle spectra

« Version history with line of text
inside the modified text file

« \ersion recovery should be
possible

« Tech stack is not open /
DevOps’ed

© 2024 OECD/NEA

REACTION
SAMPLE
ERR-ANALYS

(83-BI-209(N,X)0-NN-1,,DA/DE)
Hollow cylinder of chemically pure bismuth

Sources of uncertalinties at neutron energy ~ 1.7 MeV:

éStatistics of the counts for Bi 1.

. Correction for absorption and multiple
 scattering for Bi

 Method of analysis

éStatistics for np-scattering peak

Correction for absorption and multiple
éscattering for np-scattering

np scattering vross section

éRPlativp efficiency of detector

 Total uncertainty

{DHTA ERR) Total uncertainty

(TABLE, ,G.A.Prokopets, J,SNP, 32,19,1980) Table 1.
(1963102110) New reference added

(199811110) .Reference deleted

(20070321U0) ERR-1 was chanhed into ERR-S
{?D?4DHlnA} ERR-ANALYS was corrected.

| | ERR-T —-> DATA-ERR, EN-RSL -> EN-RSL-HW

www.oecd-nea.org

‘orrection for energy spread of neutron source 18.

5
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EXFOR actual

© 2024 OECD/NEA

Scientist

authors

journal /
data publication

requests prelim |ID——

Data
Center I::requests entry IDs

manually creates

|Compiler

manually creates

prelim file

is submitted to

contributes

additional

data

Exfor

requests data
Community

manually creates

comment file is submitted toy»

internal review

« spell check
« format check
« consistency check

prelim file
is uploaded to

NDS '"Open Area'

is submitted to

Community Review

« spell check

« format check
« consistency
check

www.oecd-nea.org

«—is submitted to—

workflow (for information)

Data
Center

requests community review

comment file |<€—manually create Data
Center

AN

prelim file
is renamed to

trans file

is uploaded to

NDS 'Open Area’

Data Center

is integrated

'master’
file

Source: FOLIGNO NRDC 2022
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Where should we go ?

« Existing open-source technology stacks can
be leveraged to provide the underlying
service c.f. hepdata.net

@ HEPData

Repository for publication-related High-Energy Physics data

 The experimental community should be
d|reCt|y engaged and ShOUId become Search on 10475 publications and 127872 data tables.
contributors

PP-->LQLQX, titl

« Decisions must come from stakeholders
convened through open processes

&

« Existing formats, processes and status quo
. . The main documentation for the HEPData YAML submission
mentallty mUSt nOt dICtate the futu re format is linked below, together with a third-party library that

might be useful in preparing your submission. You can also
easily obtain the YAML format of any existing HEPData record
by clicking "Download All" then "YAML" or "YAML with resource
files".

« Maintain as much of the existing expertise
from the NRDC as pOSSibIe Submission Documentation hepdata_lib

© 2024 OECD/NEA www.oecd-nea.org 19




Recap

« The US has joined the Data Bank in 2025, and more details will be communicated.

« Access to a wealth of resources in controlled, collaborative environments will be possible in
2025 with relevant nominations.

« JEFF-4 will be released in Q2 2025 and will include entirely FAIR Open Science reference
results coupling NSC benchmarks with software and physics data.

 More progress is needed in key areas including:
— Evaluation reproducibility [not discussed]
— Adjustment methods, transparency and knowledge dissemination [WPEC SG 52]
— Collaborating on benchmark computational resources [NEA TRGs / WPs]
— Differential data / EXFOR [WPEC SG 54]

© 2024 OECD/NEA www.oecd-nea.org
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N

The NEA Data Bank

he NEA Data Bank acts 4

participating countries W] @” OECD
computer codes and nuclear Ice o
of phenomena in the nuclear

providing the means to develc -{ T
uting them in accordance wi L 3

ing and education activities 1

DATA BANK NEWSLETTER Message from the
1SSUE 1. ocroBen 2022 Head of the NEA Data Bank

michael.fleming@oecd-nea.org
oecd-nea.org/databank

data@oecd-nea.org
programs@oecd-nea.org
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