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Introduction / Reminders

• The GNDS project has developed a set of requirements as part of
WPEC Subgroup 38

• Specifications started in SG38 and continued with EG-GNDS

• Version 1.9 was reviewed during the 2019 June meetings and
approved via that meeting and OECD written procedure in Q3 2019

• Process to finalise the GNDS-1.9 specifications with NEA CEN and
OECD PAC has nearly been completed – the draft now awaiting
NEA DG review/approval
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What is being published?

1 GNDS-1.9 specifications @ 342 pages

2 ‘Policy Brief’ for general/high-level audience @ 2 pages
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Specifications for the Generalised Nuclear 
Database Structure
Knowledge of basic nuclear physics data is essential for the modelling and safe operation of all types 
of nuclear facilities.  The de facto international standard format, Evaluated Nuclear Data File 6 (ENDF-6) 
format, was designed originally for 1960s era punch-card readers. The replacement of the system of 
codes built off this format has been recognised as an important initiative.

The ability to use increasingly high-fidelity nuclear physics, coupled to accurate uncertainties, is 
crucial for advanced simulations.  This in turn requires more detailed and accurate data, then requiring 
improvements to the data storage standards, simultaneously enabling robust Quality Assurance and 
transfer of knowledge to the next generation.

In 2013, the NEA Working Party on International Nuclear Data Evaluation Co-operation (WPEC) 
launched a project to review the requirements for an international replacement for ENDF-6. The 
recommendations prompted the creation of a new Expert Group on a Generalised Nuclear Data 
Structure (GNDS) in 2016 that has used these requirements as the framework for a new format 
specification. Following rigorous international review, version 1.9 was unanimously approved as the 
first official published format.
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A  s t a n d a r d  f o r m a t  f o r  n u c l e a r  d a t a  

K n o w l e d g e  o f  b a s i c  n u c l e a r  p h y s i c s  i s  e s s e n t i a l  f o r  t h e  m o d e l l i n g  a n d  s a f e  o p e r a t i o n  o f  n u c l e a r  f a c i l i t i e s  
s u c h  a s  n u c l e a r  p o w e r  r e a c t o r s ,  w a s t e  a n d  r e p r o c e s s i n g  f a c i l i t i e s ,  a n d  n u c l e a r  m e d i c i n e .  C o l l e c t i v e l y ,  t h i s  
d i s c i p l i n e  i s  k n o w n  a s  n u c l e a r  d a t a .  N u c l e a r  d a t a  i s  p r o d u c e d  b y  d o z e n s  o f  o r g a n i s a t i o n s  t o  n o  s t a n d a r d  
i n t e r n a t i o n a l l y  r e c o g n i s e d  f o r m a t .  

 

W h a t ’ s  t h e  i s s u e ?
T h e  d e  f a c t o  i n t e r n a t i o n a l  s t a n d a r d  f o r m a t ,  t h e  
E v a l u a t e d  N u c l e a r  D a t a  F i l e  6  ( E N D F - 6 )  f o r m a t ,  w a s  
d e s i g n e d  o r i g i n a l l y  f o r  1 9 6 0 s  e r a  p u n c h - c a r d  r e a d e r s .  
R e p l a c i n g  t h i s  f o r m a t  a n d  a f f i l i a t e d  s y s t e m  o f  c o d e s  
w i l l  h e l p  t o  b e t t e r  c a p t u r e  t h e  r e q u i r e d  p h y s i c a l  d a t a ,  
a l l o w  r o b u s t  q u a l i t y  a s s u r a n c e ,  f a c i l i t a t e  t h e  i n t e r f a c e  
w i t h  m o d e r n  c o m p u t i n g  s y s t e m s ,  a n d  p e r m i t  t h e  
t r a n s f e r  o f  k n o w l e d g e  a n d  e x p e r t i s e  t o  f u t u r e  
g e n e r a t i o n s .  

T r a n s l a t i n g  b a s i c  n u c l e a r  p h y s i c s  i n f o r m a t i o n  i n t o  
a p p l i c a t i o n - r e a d y  d a t a  r e q u i r e s  a  s e r i e s  o f  n u m e r i c a l  
p r o c e s s i n g  a l g o r i t h m s .  T h e s e  p r o c e s s e s  t r a n s l a t e  
b e t w e e n  t h e  d i f f e r e n t  d a t a  f o r m a t s ,  i n c l u d i n g  s o m e  
w i t h  l i m i t e d  o r  n o n - e x i s t e n t  d o c u m e n t a t i o n  a n d  
r e q u i r i n g  c o m p l e x  s o f t w a r e  t h a t  i s  o f t e n  c l o s e d  
s o u r c e  a n d  s u b j e c t  t o  e x p o r t  c o n t r o l s .  T h i s  h a s  h e l d  
b a c k  p r o g r e s s  a n d  c r e a t e d  a n  a r t i f i c i a l  b a r r i e r  t o  
a c c e s s i n g  a n d  c o n t r i b u t i n g  t o  m e t h o d s  a n d  c o d e s .  

W h y  i s  t h i s  i m p o r t a n t ?  
T h e  a b i l i t y  t o  u s e  i n c r e a s i n g l y  h i g h  f i d e l i t y  n u c l e a r  
p h y s i c s ,  c o u p l e d  w i t h  s t a t e - o f - t h e - a r t  u n c e r t a i n t i e s ,  
i s  c r u c i a l  f o r  t h e  a d v a n c e d  s i m u l a t i o n s  t h a t  h a v e  
d r i v e n  t h e  i n v e s t m e n t  i n  n e w  n u c l e a r  t e c h n o l o g i e s .  

N e w  u n c e r t a i n t y  q u a n t i f i c a t i o n  m e t h o d o l o g i e s  a l l o w  
o p e r a t o r s  t o  b e t t e r  u n d e r s t a n d  t h e i r  s y s t e m s  a n d  
m a r g i n s ,  e n h a n c e  s a f e t y  a n d  p r o v i d e  m o r e  
p r e d i c t i v e  m o d e l l i n g  c a p a b i l i t i e s  t h a t  c a n  i n c r e a s e  
e f f i c i e n c i e s  a n d  l o w e r  c o s t s .  T h i s  r e q u i r e s  m o r e  
d e t a i l e d  a n d  a c c u r a t e  d a t a ,  w h i c h  i n  t u r n  r e q u i r e s  
i m p r o v e m e n t s  t o  t h e  s t a n d a r d s  f o r  d a t a  s t o r a g e  t h a t  
a r e  o u t - o f - d a t e  w i t h  m o d e r n  p h y s i c s  a n d  c o m p u t i n g .  
A c c u r a t e  u n c e r t a i n t y  q u a n t i f i c a t i o n  r e q u i r e s  a  
r e l a t i v e l y  t r e m e n d o u s  a m o u n t  o f  c o r r e l a t e d  i n p u t  
u n c e r t a i n t y  d a t a ,  a s  s h o w n  b y  t h e  t r e n d s  i n  F i g u r e  1 ,  
w h i c h  m u s t  t a k e  n u m e r o u s  c o m p l e x  f o r m s  t h a t  
d e p e n d  o n  t h e  p h y s i c s  b e i n g  c o n s i d e r e d .   

T h e  d e m o g r a p h i c s  o f  n u c l e a r  e x p e r t i s e  a r e  s h i f t i n g  
a n d  k n o w l e d g e  t r a n s f e r  i s  u n i v e r s a l l y  r e c o g n i s e d  a s  
a  p r i o r i t y  f o r  t h e  f i e l d ,  y e t  t e c h n o l o g i e s  b a s e d  o n  
p u n c h - c a r d s  a r e  s t i l l  i n  u s e .  T r a i n i n g  t h e  n e x t  
g e n e r a t i o n  w i t h  t h e s e  a p p r o a c h e s  i s  n o t  o n l y  d i f f i c u l t ,  
b u t  m i s s e s  t h e  o p p o r t u n i t y  t o  i n n o v a t e  a n d  i m p r o v e  
p r a c t i c e s  w h i l e  m o t i v a t i n g  a s p i r i n g  e x p e r t s .  T h e  
p r o c e s s  o f  r e p l a c i n g  t h e s e  s y s t e m s  i s  c h a l l e n g i n g  
a n d  r e q u i r e s  a  c o - o r d i n a t e d  i n t e r n a t i o n a l  s t r a t e g y  
a n d  c o n s e n s u s  t o  l a u n c h  a  r e p l a c e m e n t  w i t h  a  f u l l  
p l a n  f o r  i m p l e m e n t a t i o n .  

F i g u r e  1 .  T h e  e v o l u t i o n  o f  d a t a  c o n t e n t s  i n  m a j o r  w o r l d w i d e   
n u c l e a r  d a t a  r e l e a s e s  s i n c e  1 9 9 0  
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Notes about publication

• Published as an official NEA publication

• LATEXgenerated official publication (NEA [OECD?] FOAK)

• Inclusion in the OECD iLibrary with DOI (WPEC FOAK)

• python/shell/LATEXworkflow in git system definitely a FOAK

• ISBN for initial version(s) and transition to ISSN (2.0?)

The GNDS specifications are not like usual NEA or OECD publications
and the NEA Central Secretariat has been extremely helpful and flexible
working this publication through the necessary processes
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OECD style

• The OECD has a very mature style
guide for all official publications

• GNDS-1.9 now follows these:
• British English
• OECD bibliography style
• Various automatic formatting
• No personal pronouns
• Various style changes

• The vast majority of the effort is done
forever but language for all proposals
will have to conform and be checked as
part of new publication reviews

THIRD EDITION

OECD 
STYLE GUIDE

styleguide@oecd.org

QUESTIONS?
styleguide@oecd.org

O
ECD

 Style G
uide – Third Edition

022015011cov.indd   1 17-Sep-2015   3:18:59 PM
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OECD style and the GNDS-1.9 build

• Various changes were made to the repository within the
1.9-publication branch

• LuaLATEXhas been adopted for various issues (hyphenation, styles,
formatting)

• APA-based Bib(La)TEXwith manual .cfg overwriting to properly
replicate the OECD bibliographic style

• Adoption of 2018+ TeXlive full package
• Build uses latexmk and GNU make for convenience

• This branch is not far from the current master branch

• Chair/Secretariat will enjoy the merge with development after
proposals are approved

12 May 2020, WebEx M. Fleming 6 / 8
© 2019 Organisation for Economic Co-operation and Development



Nuclear Energy Agency

Building the publication and other branches

• The NEA GitLab repository for the
specifications has a Continuous
Integration (CI) system to run the
python/scripts and build the
specifications

• Uses docker executor and Dockerfile
for the container is on the
1.9-publication branch

• Very simple Ubuntu-20.04-based
system

• Unfortunately your machine may not
be simple... but you should be able
to see what is required

• Let me know if you have any
questions

All branches will be put onto
this runner after WPEC

meetings with required MRs
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Questions?
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