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NRDC-2023: Implementation of data versioning: options
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~FTP
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- Fixed: EXFOR, 
Dictionaries, 
Documentation,
Interpreted:
JSON/XML/C4/C5/C5M
X4Pro, [Janis], etc.

- setup DOIImplemented in 2014
includes PRELIM

Option-1 Option-2 Option-3

Web 
interface

GitHub

- Structure: 
123/12345.x4
1/123/12345.x4
12/123/12345.x4

- Entry or Subentry
- Timestamp (real)
- Comment (informative)



Versions from EXFOR-Relational database Arvhive

 TRANS Files before 2005

 Multiple comparison



1. Problems
1) Preserve timestamp of the files when “commit”
2) Restore timestamps of the files after “clone”
3) GitHub: limitation of 100MiB /unpleasant/

2. Purposes (?)
1) materials to make EXFOR quality better
2) preserve data (alternative storage)
3) provide additional service (to some users)
4) satisfy formal/organizational requirements/rules
5) oriented to needs compilers/managers/advanced users 

3. Considered options
1) What to be stored

1. EXFOR Archive/Backup (by ENTRY)
2. X5json
3. C5 (Entries/Datasets)

2) Dir/Subdir structure 1/2/3 levels
3) Meaningful files/folders/commits
4) Listing CSV, JSON
5) Preserve timestamps of Entry (based on N2 or Trans-N2 or Backup-date)
6) Examples (Python) and restructuring (Linux-shell)

1. search/retrieve/plot
2. create Master/Backup file (retroactively)
3. get versions of data (retroactively)

Git and GitHub



Data structures and views
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1. EXFOR-Archive, EXFOR-Backup full EXFOR
- all versions: Entries 2005-2024
- CSV index of Entries
- script producing complete EXFOR file at any time in history since 2005-06-16

2. EXFOR-X5json full EXFOR translated to X5
- CSV and JSON index of Entries and Datasets
- 3 Python codes for data search, retrieval and plotting original and automatically renormalized data

3. EXFOR-C5 full EXFOR translated to C5
- CSV and JSON index of Entries and Datasets
- 4 Python codes for indexing, search, retrieval and plotting original and automatically renormalized data
- bash script producing single C5 file, compatible with XC4 distribution 2007-2022
- versions for downloading:

• C5v0 - converted incident energy from C.M. to Lab.
- converted Rutherford-Ratio to B/SR (MF4)

• C5v1 - options from EXFOR-C5v0 +
- datasets with unknown MT are included (MF>0, MT=0)

• C5v2 - options from EXFOR-C5v0 +
- angle and data: C.M. to Lab. (for MT4)
- replaced Q-Value by E-Level
- reset MT51, MT601, by MT+iLevel (for partial reactions)
- sort data: CS(EN), DA(EN:AN), DE(EN,E2), DAE(EN:AN:E2)

• C5v3 - options from EXFOR-C5v2 +
- auto-renormalized using modern monitor CS data

• C5v4 - options from EXFOR-C5v3 +
- auto-renormalized using modern Decay-data

• C5v5 - options from EXFOR-C5v4 +
- generated correlation matrix (DOI:10.1051/epjconf/20122700009)

Repositories on GitHub



Commit-comments on files/folders

Data Center:TRANS ENTRY:N2    Latest HISTORY: Code + FreeText

Date of Backup  Data Center:TRANS ENTRY:N2    Latest HISTORY: Code + FreeText

EXFOR-Backup 2005-2024: https://github.com/vzerkin/EXFOR-Backup

EXFOR-Archive 2005-2024: https://github.com/vzerkin/EXFOR-Archive

[2024-05-15] – [2003-02-07] => “22 years ago”
[2024-05-15] – [2005-06-16] => “19 years ago”



Retrievals/plotting codes and reconstructing scripts

EXFOR-Backup:
go2date.sh go to selected date: rollback Git state
list_exfor_updates.sh list: EXFOR updates (backup files) according to current Git state
merge_entries.sh merge Entries to a single EXFOR file, produce Master/Backup file, can 

store selected Areas
get_entry.sh get EXFOR Entry versions as files with timestamps in the file names
setdates2clone.sh set timestamp to files cloned from GitHub

EXFOR-C5: 
create1c5file.sh generate single full EXFOR in C5 format compatible with XC4 (2007-2022)

used in WPEC-SG30, Empire, Talys
c5data1.py find datasets by reaction, load C5-file, extract data, plot by Plotly
c5data2.py find datasets by reaction, select renormalized datasets, load C5-dataset, extract data, 

recalculate original values, plot by Plotly

EXFOR-X5json: 
x5index2entries.py scan folders recursively, load x5.json, produce Entry-index in JSON and CSV
x5index2entries.py scan folders recursively, load x5.json, produce Datasets-index in JSON and CSV
x5data1.py find datasets by reaction, extract data in computational form
x5data2.py find datasets by reaction, load X5-json, extract computational data, plot by Plotly
x5data3.py find datasets by reaction, load X5-json, extract data, automatically renormalize

cross sections, plot by Plotly
x5data2pandas.py load X5-json, for each Subent: extract COMMON and DATA to pandas.DataFrame



Retrieve, automatically renormalize and plot cross section data (where difference was >2%)

EXFOR-X5json: Python code example



Retrieve, automatically renormalize and plot cross section data (where difference was >2%)

EXFOR-C5v4: Python code example



1. EXFOR-Archive vs. EXFOR-Backup: define which one to be used 

2. Testing within NRDC?

3. Include TRANS files before 2005? (or Web-DB is enough?)

4. NRDC GitHub?

Concluding remarks



Thank you.

Citing of the materials of this presentation should be done with proper acknowledgement of the IAEA and author


