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Specification Build System

FOLDERS
gndsFormat
Conventions
DataContainers
Documentation
grokGNDS
PoPs
Styles
TopLevel
= bibliography.bib
== bibliography.tex
<> GNDDesignPhilosophy.md
<> GNDXMLStyleGuide.md
[5 index_style.ist
== intro.tex
/* Makefile
== preamble.tex
<> README.md
— specifications.tex
= TODO.txt

1. JSON specification

Originally from XSD and
GNDS Examples

2. Convert JSON to TEX

Specification text
Examples

3. Convert TEX to PDF

Static

Dynamic

Lawrence Livermore National Laboratory
LLNL-PRES-809829

' [ X
&0
IAYN %y 2
lear Security Administration

National Nucle



Evolution of the JSON files

= Formal definition of GNDS schema

— Version 1.9 in XSD
— Continuing evolution and updates based on JSON

= XSD generated manually
— Primarily used in Fudge
— More permissive

= Generation of JSON

— Python utility from XSD and examples of GNDS files
— Continuing manual updates
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JSON file Topical Area Hierarchy

-DataContalners/summary basic.json
-DataContainers/summary gpdc.json
-Documentation/summary documentation.json
-PoPs/summary pops.json
-TopLevel/summary appData.json
-TopLevel/summary atomic.json
-TopLevel/summary common.json
-TopLevel/summary covariance.json
-TopLevel/summary cpTransport.json
-TopLevel/summary fissionTransport.json
-TopLevel/summary fpy.json
-TopLevel/summary processed.json
-TopLevel/summary resonance.json
-TopLevel/summary transport.json
-TopLevel/summary tsl.json
-TopLevel/summary tslNext.json
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JSON to PDF

FOLDERS Dynamic TEX files from JSON Dynamic TEX files from JSON

gndsFormat for Schema Content for Schema Examples Static TEX files

Conventions
DataContainers LATEX
Documentation

grokGNDS
GNDS Specification Document
PoPs in PDF
Styles
TopLevel

= bibliography.bib

== bibliography.tex

<> GNDDesignPhilosophy.md
<> GNDXMLStyleGuide.md

index_style.ist

Specifications for GNDS-1.9

WPEC Subgroup-38 Final Report part I1:
Specifications for a new database structure

—= intro.tex
/* Makefile

WPEC Subgroup 38

October 4, 2019

== preamble.tex
<> README.md

I= specifications.tex
= TODO.txt
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Dynamic TEX: Specification text

Conventions/summary_abstract.json 4%» Conventions/Conventions/specifications/* .tex
Toplevel/summary_fissionFragmentDataNext.json Toplevel/Toplevel/specifications/fissionFragmentDataNext//* tex
Toplevel/summary_resonanceNext.json Toplevel/Toplevel/specifications/resonanceNext//* .tex
Toplevel/summary_tsINext.json Toplevel/Toplevel/specifications/tsINext//*.tex
Toplevel/summary_tsl.json Toplevel/Toplevel/specifications/tsl//* .tex
Toplevel/summary_transport.json Toplevel/Toplevel/specifications/transport//* .tex
Toplevel/summary_resonance .json Toplevel/Toplevel/specifications/resonance//* .tex

Toplevel/summary_processed.json Toplevel/Toplevel/specifications/processed//* tex
Toplevel/summary_fpy .json —JM» Toplevel/Toplevel/specifications/fpy//* .tex
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Dynamic TEX: Examples

Conventions/summary_abstract.json 4%» Conventions/Conventions/specifications/*.tex
Toplevel/summary_fissionFragmentDataNext.json Toplevel/Toplevel/specifications/fissionFragmentDataNext//* tex
Toplevel/summary_resonanceNext.json Toplevel/Toplevel/specifications/resonanceNext//*.tex
Toplevel/summary_tsINext.json Toplevel/Toplevel/specifications/tsINext/*.tex
Toplevel/summary_tsl.json Toplevel/Toplevel/specifications/tsl//*.tex
Toplevel/summary_transport.json Toplevel/Toplevel/specifications/transport//*.tex
Toplevel/summary_resonance json Toplevel/Toplevel/specifications/resonance//*.tex

Toplevel/summary_processed.json Toplevel/Toplevel/specifications/processed//* tex
Toplevel/summary_fpy json —m» Toplevel/Toplevel/specifications/fpy//* .tex
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Proposed Improvements

= Visualization Tool

— Complement to Schema Report

— Sourced from either XSD or JSON
* Compare XSD to JSON
« Remove inconsistencies
* Translate between XSD and JSON

= General Updates
— Reduce Complexity
— Compliment dynamic examples with static ones
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Interactive Visualization Tool

= Qutput format
— Standalone HTML/JavaScript

= Generation

— New Python utility
1. XSD/JSON to internal Python hierarchical representation
2. Python internal representation to HTML
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General Updates

= Expand use of _ _namespace

— Resolve incorrect links:
- reactionSuite/reactions/reaction/outputChannel/products/product

= Ordering of nodes
— Should it be imposed?

= Static TEX files for examples in GNDS report
— Complement existing dynamic examples from JSON

= Official JSON schema specification

— Latest draft: September 2019
— https://json-schema.org
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reactionSuite/reactions/reaction/outputChannel/products/produ

summary_transport.json X

"'__namespace__ ":"transport",
"reactionSuite":{ =
}

h

’
reactions":{ m

’
reaction":{

__class__": "nodes.Node",
"abstractNode": null,
"attributes": { =

’
"bodyText": null,
"childNodes": {
"doubleDifferentialCrossSection":
}

’
rossSection": { e
’
"outputChannel": { ==
}I

}l
"outputChannel":{
" _class__": "nodes.Node",
"abstractNode": null,
"attributes": { =
}’
"bodyText": null,
"childNodes": {
||0||: {
" _class__": "nodes.ChildNode",
"description": "The $Q$-value of the reaction. Fission reactions have a different format than other reactions.",
“name: "Q",
"occurrence": "1",
"required": false

JUrur oo n

1

uhwoudbw

1

J l
o

|
0 ~

J
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0 00

}
"products": {
"_class__": "nodes.ChildNode",
"description": "A list of secondary products from the reaction",
"name": "products",
"occurrence": "1",
"required": false
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reactionSuite/reactions/reaction/outputChannel/produc

summary_common.json X

"__namespace__":'"common",
|IQ|I:{ o]
Y,
"product":{
"_class__": "nodes.Node",
"abstractNode": null,
"attributes": { =
}’
"bodyText": null,
"childNodes": {
"multiplicity": { e

"distribution": { em
},
"outputChannel": { e
}

h

"description": "A product is a particle that is the result of

"name": "product",
"required": false,
"rootNode": false
}l
"products":{
"_class__": "nodes.Node",
"abstractNode": null,
"attributes": {},
"bodyText": null,
"childNodes": {
"product": {

" _class__": "nodes.

"description": "One
"name": "product",
"occurrence": "1+",
"required": false
}
h

ChildNode",
or more \\element{product} child

"description": "There are three "types'' of product lists:\n

"name": "products",
"required": false,
"rootNode": false

summary_pops.json X

o
"products":{

__class__": "nodes.Node",
"abstractNode": null,
"attributes": {},
"bodyText": null,
"childNodes": {
"product": {
"_class__": "nodes.ChildNode",
"description": "Single decay product.",
"name": "product",
"occurrence": "1+",
"required": true
}
},
""description": "List of decay products.",
"name": "products",
"required": false,
"rootNode": false
}l
"product":{
" class__": "nodes.Node",
"abstractNode": null,
"attributes": { =

’

"bodyText": null,

"childNodes": {},

"description": "Single decay product.",
"name": "product",

"required": false,

"rootNode": false

}I

"spectra":{ e
’

"spectrum":{ e
’

"continuum":{ =

’
"discrete":{ =

s/product/...?
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Incorrect product in current GNDS report

fullReport.pdf
Introductit .

R 17.2 A product (of a reaction or decay)
onventions

» | STANDARD DATA TYPES

P || DATA STYLES

> Il PARTICLE PROPERTIES

Reaction products (and decay / breakup products) are stored in the GNDS product node.
Each product has a multiplicity and distribution, and may also contain information

v IV REACTION DATA about the average product energy / momentum (commonly contained in processed files).

» Introduction

> The main reaction hierarchy 17.2.1 product

P Collecting together information from one reaction

> G oS A product is a particle that is the result of a reaction or decay. More than one particle of the

¥ Reaction outputs same type can be released in a single reaction (e.g., (n, 2n)). A multiplicity (how many are

¥ The outputChannel element produced) must be defined for each product. A distribution describing the outgoing energy

outputChannel and angle of the product is also required, although it may have a value of "unspecified".
Q
products

Specifications for product
¥ A product (of a reaction or decay)

Node name: product

NS Attributes: The list of additional allowed attributes is:

R label [XMLName, required] Product label. Must be unique within the list of products

pid [XMLName, required| Particle id, must correspond to the id of a particle in the
particle database.

decayRate [physicalQuantity, optional| For delayed particle emission (say delayed
fission neutrons), this is the decay rate in units of 1/time

P Product distributions

P Resonance data

» Thermal neutron scattering
P Other fission transport data

» Fission product yields

» Charged particle transport data emissionMode |XMLName, optional| For delayed particle emission (sa delayed fission
» Atomic reaction data neutrons), each product should have its one emissionMode designator

» Covariance Data Child nodes: The list of additional allowed child nodes is:

- hppliEEi-Eeip eEE multiplicity: [required, must appear one time| Component containing the multi-

Index of formats

plicity of the product.

distribution: [required, must appear one time| Component containing the en-
ergy/angle distribution of the product.

outputChannel: [optional, must appear one time| Used if the product breaks up into
fragments (e.g., "Be8 -> He4 + He4d")

Bibliography
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Expanding “  namespace_”

summary_transport. json — sandbox/.../TopLevel %

{

__namespace__":"transport",
"reactionSuite":{

’

"reactions":{ =
’

"reaction":{ =
’

"sums":{ @

’

"outputChannel":
"_class__": "nodes.Node",
"abstractNode": null,
"attributes": { e

"bodyText": null,
"'childNodes": {
uQs {

__class__": "nodes.ChildNode",
"description": "The $Q$-value of the reaction. Fission reactions have
"name": "Q",
"occurrence": "1",
"required": false
h
"products": {

__class__": "nodes.ChildNode",
"description": "A list of secondary products from the reaction",
"name": "products",
"occurrence": "1",
"required": false
}
},
"description": "The \\element{outputChannel} node contains all the data for t
"name": "outputChannel",
"required": false,
"rootNode": false
+

’
rossSections":{ m
’

"crossSection":{ m

’
"resonancesWithBackground":{ e
’
"resonancesLink":{
" _class__": "nodes.Node",

summary_transport.json — projects/.../TopLevel X

__namespace__":"transport",
"reactionSuite":{ =

’

"reactions":{ m
’

"reaction":{ e
’

"sums":{ e

’

"outputChannel™:{
"_class__": "nodes.Node",
"abstractNode": null,
"attributes": { =

’
"bodyText": null,
"childNodes": {
"Q": {
"': "nodes.ChildNode",
'common",
"description": "The $Q$-value of the reaction. Fission reactions have a
"name": "Q",
"occurrence": "1",
"required": false

h
"products": {
"_class__": "nodes.ChildNode",
"'__namespace__":"common",
"description": "A list of secondary products from the reaction",
"name": "products",
"occurrence": "1",
"required": false
}
1,
"description": "The \\element{outputChannel} node contains all the data for the
"name": "outputChannel",
"required": false,
"rootNode": false
}

’
rossSections":{ m
’

"crossSection":{ m

’

"resonancesWithBackground": {
" _class__": "nodes.Node",
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Questions / Comments !!!
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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability

or responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights.

Reference herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States government or Lawrence Livermore National
Security, LLC. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States government or Lawrence Livermore National Security, LLC, and shall not be
used for advertising or product endorsement purposes.



