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The digital divide
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Nuclear data libraries

CENDL, ROSFOND, ...
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And many more ...
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ENDF-6 format

> 400 pages
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The nuclear digital divide

OutsidersInsiders
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Bridging the digital divide

● Read
● Write
● Validate
● Translate
● Everything

> 400 pages
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Bridging the digital divide

● Read
● Write
● Validate
● Translate
● Everything
● Provably correct

> 400 pages

How to not mess up?



9

Make manual computer readable

Computer-
readable
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Basic building blocks
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Formal description language

Computer-
readable

A formal ENDF format description language, ArXiv:2312.08249 
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Basic design

ENDF file

Python 
dictionary

endf-parserpy Computer-
readable
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Using ENDF-6 recipe files

ZA

AWR

...

DESCRIPTION
(array)

JSON

MF

MT

endf-
parserpy
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Hierarchical representation

ZA AWR LIS NS subsection
(array / dictionary)

subsection[1] subsection[2] ...

QM QI IZAP ...
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Defining a formal language

● List of production rules
● Extended Backus-Naur Form (EBNF)
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Production rule

Nonterminal symbol terminal symbol

“abc”
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List of production rules

start symbol

“abc”

“def”
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List of production rules

start symbol

Optional presence “a”?

Zero or more repetitions “a”*

Groups (“a” “b” “c”)
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Generation of parsing tree
Production rules

“Sentence” in formal language

Parsing tree



20

Functioning of endf-parserpy

1) Formal Grammar (production rules) defining formal ENDF 
description language

2) ENDF-6 recipe files (“computer-readable” ENDF-6 manual)

3) Python package Lark to generate parsing tree based on (1) and (2)

4) endf-parserpy walks through nodes of parsing tree, performing 
specific actions for mapping low-level ENDF-6 representation to 
high-level hierarchical representation

https://github.com/lark-parser/lark

https://github.com/iaea-nds/endf-parserpy
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Selected examples
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Inconsistent variable specification in 
mathematical expression in ENDF-6 file
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Wrong/unclear description of 
MF2/MT151/LRF=7 in ENDF-6 manual 

Correct description 
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Provenance checking
FENDL proton sublibrary

Comparison with ENDF/B-VII.1

FENDL 3.2b = ENDF/B.VII.0
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Convenient access to variables

● Browse ENDF-6 files like a filesystem
● Create, change and delete variables like files

Sketch of how access should be possible:
mkdir -p 33/18

cd 33/18

echo 236.9986 > AWR

echo 2 > subsection[1]/NI

...



26



27

“Create filesystem”
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mkdir -p 33/18
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cd 33/18
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Create files named
MAT, MF, MT, ... 

with specific 
content
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Create files named
XMF1, XLFS1, ... 
in a subdirectory 

named 
subsection[1]
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Create empty 
covariance matrix



33

Define shortcut for 
variable F in 

ENDF-6 hierarchy
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Save covariance 
matrix in 

hierarchical 
ENDF-6 structure
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Summary

● endf-parserpy: read, write, validate, compare ENDF-6 files
● Translation to other formats easy (e.g. to JSON)
● endf-6 files can be browsed similar to a filesystem
● Using a formal grammar to define a format specification language 

(or sometimes the format itself) is a powerful approach
● For example, derived parsing tree can be used to provide 

guidance to user what variables are expected
● Higher-level functionality (e.g. various interpolation schemes) will 

be added in the future
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