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From: Properties of Neutron Resources, IAEA, Vienna, 1987, IAEA-TECDOC-410
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• How is their identity established?

• Where are they located?

• How can they be accessed?

Challenges of interconnected resources (part 1)



Cryptographic hashes as identifiers

Cryptographic hash function - Wikipedia

6bd776ce58fe03dd396bcb4aea923343
a8d9b7615e101d2909d234e7f06a75e3

https://en.wikipedia.org/wiki/Cryptographic_hash_function


Separation of identity and location (IPFS)



Separation of identity and location
(git-annex / Datalad) 

Git repo

File 1
(fingerprint 1)

BitTorrent

IAEA Webserver

File 2
(fingerprint 2)

Fingerprint 1 AWS, BitTorrent…

Fingerprint 2 AWS, IAEA 
Webserver



Principle
Decouple identity from storage location and way of access
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The Non-Reproducible Element



User story: Evaluator

EXFOR library Selected datasets

Articles

Model CodeModel Input File

Corrected datasets

Evaluation

Revised Evaluation



Essential Reproducibility Problem

Input Object #1

Input Object #2

Input Object #3

Output Object



Essential Reproducibility Problem

Input Object #1

Input Object #2

Input Object #3

Output Object

What input resources?

How combined / augmented / transformed?

Why?



Idea #1: Focus on Hierarchical Format

ENDF-6 Format EXFOR Format ENSDF Format

JSON JSON JSON
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ENDF-6 Format EXFOR Format ENSDF Format

JSON JSON JSON



Idea #2: Develop/Adopt a Transformation Language
Function TransformUnits(json_obj) {

if json_obj/Data/Unit/CrossSection == “eV”:
json_obj/Data/Table/CrossSection *= 1000

return json_obj
}

Main {
id(inp_obj) := 6bd776ce58f…
out_obj = TransformUnits(inp_obj)
store(out_obj)

}
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• Completely deterministic

• External objects can only be referenced by identifier

• Convenient navigation within hierarchical object structure

• Safe by design (e.g. no file system access)

Transformation Language Considerations



Distributed Hierarchical Dataset

{
“Evaluation”: 6bd776ce58f…
“Covariance”: f372add3e1c…

}



Revised user story: Evaluator

EXFOR library Selected datasets

Model CodeModel Input File

Corrected datasets

Evaluation

Revised Evaluation

Trafo
Script

Trafo
Script

Trafo
Script



Complex Data Transformations

September 2024

Input Output

https://apptainer.org/
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Trust



• Created …

• Endorsed ….

• Not recommended …

• …

Formalized opinions 

… by an institution

… by a person

… by a committee

Web of Trust
Public-Key-Infrastructure



• Separate identity from location

• Formalize data transformations implemented by a user

• Access to objects solely via cryptographic hashes

• Allow entities to attach opinions to objects (and proof their identity by digital certificates)

Summary
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