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1. Standalone EXFOR database retrieval systems
1) IAEA-NDS: “EXFOR-CINDA for Windows”: 2000-2019 /MS-Access /Java
2) IAEA-NDS: “EXFOR-CINDA for Applications”: 2004-2019 /MySQL /Java/Fortran
3) IAEA-NDS: “X4Lite/X4Apps”: 2020-2021 /SQLite /Java
4) IAEA-NDS: “X4Pro”: 2022-2023 /trial/ /SQLite /Python/Fortran
5) NEA: JANIS /H2 /Java

2. Download computational EXFOR data text file
1) IAEA-NDS: “XC4/X4” for SG30, Empire/Talys: 2007-2023 /XC4 /EXFOR
2) IAEA-NDS: “C5/C5M” for SG30, SG50, GANDR: 2014-2023 /trial/ /C5    /EXFOR

3. EXFOR‐NRDC exchange files
1) IAEA-NRDC: TRANS/PRELIM working files: 1998-2023 /EXFOR
2) IAEA-NRDC: EXFOR-Master: 2005 /EXFOR
3) IAEA-NRDC: EXFOR-DB updates: backup, trans, errors, dict236+: 2005-2023 /EXFOR/DICT_ARC_NEW

4. EXFOR for public
1) IAEA-NRDC: EXFOR manuals, guide for compilers, checking codes
2) JCPRG: EXFOR Entries by Areas: 2010-2023 /EXFOR

5. EXFOR API
1) IAEA-NDS: web interface for search/download (for SG50, not documented) /EXFOR/C4/C5/JSON 
2) Java utility for search/retrieve data from local EXFOR database (included to X4Apps)

Existing distribution of whole EXFOR

EXFOR Master file, EXFOR Dictionaries are 
not (yet) officially distributed



1. XC4 for SG30, Empire, Talys codes users (2007-2023)
• Archive with static (fixed) files; after released, file never changed nor removed
• Translates ~60% of EXFOR data to MF.MT
• Includes also X4 files stored in dir/file structure
• Regularly produced with notification of group of users (subscribers)
• ~2018: data with excluded SF9: RECOM, VAL, CALC

2. C5 was initially introduced to present data for constructing covariance matrices
• Initially: added new columns (dSys, dStat, dOther, dTot); later: other options
• Uses extended React-MF-MT table covering ~80% of EXFOR data
• Later: C5M: automatically generated correlation matrix (MERC, SERC, LERC)

Example: XC4/C5 distribution of full EXFOR

# C5 options (as of 2021). Question/comment: what to distribute? v1 v2 v3 v4 v5 C5M

1 Convert RR to MB/SR (MF4) ✓ ✓ ✓ ✓ ✓ ✓
2 Process unknown MT (set MT=0) ✓ ✓ ✓ ✓ ✓ ✓
3 Convert C.M. to Lab. (for MT4) ✓ ✓
4 Replace Q-Value by E-Level ✓ ✓ ✓ ✓
5 Reset MT51, MT601, … by MT+iLevel (for partial reactions) ✓ ✓ ✓ ✓
6 Auto-renormalize using modern monitor data ✓ ✓
7 Auto-renormalize using modern decay data ✓
8 Sort C5 file ✓ ✓ ✓ ✓
9 Generate C5M ✓



1. Translated from EXFOR: almost 100%

2. Having access to extended EXFOR relational database with data points:
1) user does not need EXFOR converter software
2) we can analyse whole database and find some mistakes

NRDC-2022: “For discussion”

Current NDS options for EXFOR off-line data distribution
# Database EXFOR Data storage Computational data Search Comments

1 Relational Yes BLOB/Subent generated on the fly* SQL CD‐ROMs, X4Apps, X4Lite

2 XC4 file No** XC4/Dataset part of C4 SG30, since 2007, regular

3 XC5 file No C5/Dataset part of C5 NDS/SG50, testing

4 Relational Yes/No JSON/exp.point part of JSON SQL Tested, source for user’s defined JSON

5 JSON files No JSON/Entry part of JSON Under development, source for NoSQL db

* C5, XML, JSON, Html, produced by Java codes x4toc5, x4toxml, x4to1json, x4tox4plus
** Optionally distributed: EXFOR by files (Entry per file)

Q: NRDC policy for off-line EXFOR data distribution
Version of Master file (date + web-link to source), acknowledgment database source: NRDC, 
version of dictionaries if used, licence type (?), authorized as “trusted repackaging”, etc.



X4Pro makes every data point, dataset, entry, meta-data directly accessible via SQL commands

Key point of X4Pro
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1. Define purpose
1) EXFOR/NRDC efforts to be acknowledged
2) To be correctly sited, e.g. using DOI system (whole version of library or given Entry?)
3) To improve maintenance, keep versions in independent storage place
4) What else?

2. Define users (and their needs)
1) Organization: projects to build on whole EXFOR contents
2) New research build on basis of AI (including students’ projects)

3. Define contents and formats
1) Whole library in EXFOR format (Master file) together with current Dictionaries and Manual
2) Processed purely experimental part of the library in computational formats (C4/C5/CSV/JSON/XML)

4. Define period
1) Store and keep all versions after every database update
2) Store last version of the data + fixed content of whole library at the end of every year (for reference)

5. Define media/place for storage
1) EXFOR-Archive on IAEA-NDS public server as it is done now for ENDF-Archive and IBANDL-Archive
2) GIT-Hub
3) NRDC data centers (NNDC, NEA): to organize public and private storage

Before we do distribution of whole EXFOR

These options and questions could be discussed on 
present meeting NRDC-2023



EXFOR
database with
EXFOR‐Archive

Implementation of data versioning: options
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1. EXFOR‐Archive in EXFOR‐Relational database
1) 3 tables: x4arc_file, x4arc_entry, x4arc_subnet (WP2014-32)
2) storing: initial master file and all TRANS files after merging; every existing TRANS (from VMS and another old 

computers), versions of CD-ROMs (from 90’s), versions from Data Centers before merging, etc.

2. Web interface
1) History of ENTRY, SUBENT
2) Multiple comparison
3) Get retro contents of ENTRY/SUBENT
4) Opened for public on request from SG50

Option-1: existing version control system



Multiple comparison using archive in the database



EXFOR-NRDC: total 225M
225M Apr 29 18:35 EXFOR-2023-04-29.zip
746K Dec 24 07:33 dicts-2022-12-24.zip

EXFOR-x4: total 243M
5.0M May  2 17:34 EXFOR-20230429-x4.tto.txt
215M May  2 17:38 EXFOR-20230429-x4.zip
5.5M Mar  8 01:00 EXFOR-Entries.csv
7.6M Mar  8 01:00 EXFOR-Entries.js
7.6M Mar  8 01:00 EXFOR-Entries.json
2.8M Mar  8 01:00 commit2git.sh

EXFOR-x5json: total 681M
17M May  2 20:29 EXFOR-20230429-x5json.tto.txt
622M May  2 20:31 EXFOR-20230429-x5json.zip
20M Mar  8 01:00 EXFOR-Datasets.csv
5.5M Mar  8 01:00 EXFOR-Entries.csv
7.6M Mar  8 01:00 EXFOR-Entries.js
7.6M Mar  8 01:00 EXFOR-Entries.json
2.8M Mar  8 01:00 commit2git.sh

EXFOR-xc4: total 394M
1.2K May  3 05:45 C4-2023-05-02.xc4.readme
33M May  3 05:45 C4-2023-05-02.xc4.tbl
134M May  3 05:45 C4-2023-05-02.zip
228M May  3 05:47 X4-2023-05-02.zip
6.5K May  3 10:05 readme.txt

EXFOR-xc5: total 242M
438 May  3 15:28 EXFOR-EXP-2023-05-03-v2.c5.readme
26M May  3 17:36 EXFOR-EXP-2023-05-03-v2.c5.tto
216M May  3 17:37 EXFOR-EXP-2023-05-03-v2.c5.zip

X4Pro: total 6.0G
1.3K May  3 16:06 db_tables.count-a
1.4K May  3 18:30 db_tables.count-b
1.3K May  3 18:43 db_tables.count-c
426M Mar 29 18:15 x4pro1-trial-20230329-mini.zip
368M May  3 16:07 x4sqlite-20230503-a.zip
2.3G May  3 18:36 x4sqlite-20230503-b.zip
3.0G May  3 18:52 x4sqlite-20230503-c.zip

EXFOR-Archive: EXFOR Library through its history
IAEA-NDS, 2005-2023, version 2023-03-08
__________________________________________________________________

EXFOR - Experimental Nuclear Reaction Data Library

Copyright: (c) 1970-2023, Network of Nuclear Reaction Data Centres (NRDC)

License:   Creative Commons — Attribution 4.0 International (CC BY 4.0)
https://creativecommons.org/licenses/by/4.0/

_________________________________________________________________

Option-2: EXFOR Archive

• Created once a year (at the end of year), called, for example: EXFOR-2021
• Since created, never changed
• Linked via DOI like: 10.18139/nrdc.exfor/2021
• Located at IAEA server (can be duplicated or moved later to another place) 

Maintained separately from NRDC 
TRANS/PRELIM/backup area 



Option-3:
GIT-Hub

• Final purpose: materials to make EXFOR quality better
• Oriented to compilers/managers/advanced users
• If so:

• Should have correct Timestamp (N2 of ENTRY)
• Informative comment, e.g. last HISTORY record

• Options:
• ENTRY/SUBENT +JSON
• Dir/Subdir structure 1/2/3 levels
• Listing CSV, JSON

Should not have link to NRDC 
working materials like: 

TRANS/PRELIM/backup area 



Thank you.

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


