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1.Scanning Technology (1930s-1950s): The use of light-
based systems to create digital images of paper documents.
2.Optical Character Recognition (1960s): OCR software was 
developed to convert scanned images into machine-readable 
text.
3.Microfilm and Microfiche (1970s): Analog methods for 
preserving documents in a compact, easy-to-store format.
4.Digital Libraries and Cloud Storage (1990s-Present): The 
rise of digital preservation via cloud computing and OCR 
software to archive and manage vast amounts of data.
These steps were crucial in making data accessible and 
easier to store, preserve, and manage over time, laying the 
foundation for today's digital archival systems.

What are the Steps of Digitization
The first significant step in preserving data from paper to digital 
format occurred in the mid-20th century with the development 
of early technologies designed to convert physical documents 
into digital form.



 INIS, IAEA is a prime example of preserving data from 
paper-based documents to digital formats. It has 
transformed the way nuclear research, technical data, and 
regulatory documents are stored and accessed.
By digitizing historical materials and continually updating 
with new content, INIS ensures that vital nuclear information 
is preserved for future generations, supporting research and 
policy development on a global scale.
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The International Nuclear Information System (INIS) is a 
specialized database established by the International Atomic 
Energy Agency (IAEA) in 1969. Its primary goal is to serve as a 
global information resource for nuclear science and 
technology. INIS collects, stores, and disseminates nuclear-
related information from various scientific, academic, and 
governmental sources.

Nuclear Science and Technology



INIS is unique in its specific focus on nuclear science and 
technology, there are several similar specialized libraries and 
digital repositories that focus on preserving and 
disseminating scientific and technical data in various fields, 
such as medicine, engineering, health, physics, and agriculture
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1. PubMed (National Library of Medicine): Biomedical and life sciences 
research.
2. IEEE Xplore: Electrical engineering, computer science, and electronics
3. World Health Organization (WHO) Global Health Library: Global health 
information.
4. ScienceDirect (Elsevier): Scientific, technical, and medical research.
5. UNESCO’s Digital Library: Cultural heritage, education, and sustainable 
development.
6. ArXiv: Physics, mathematics, computer science, and other scientific fields.
7. CERN Document Server (CDS): High-energy physics, CERN-related 
research.
8. NASA Astrophysics Data System (ADS): Astronomy and astrophysics.
9. FAO Corporate Document Repository: Agriculture and food security.
10. AGRIS (International Information System for the Agricultural Sciences 
and Technology): Agricultural sciences and technology.

Specialized Libraries, Databases
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Digitization Methodology: 

Digitization involves two primary tasks: 
- converting experimental results into formats 

understandable to computers 
- organizing the data for easy retrieval and analysis

For EXFOR, a specific format (the “EXFOR format”) was 
developed to ensure consistency and reliability in data 
conversion. 

The data are digitized into tables, categorizing each 
physical quantity separately.

Data Digitization in EXFOR
The EXFOR database was established in the 1960s by the 
IAEA (International Atomic Energy Agency) and associated 
organizations. 
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Data Digitization in EXFOR
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D8070 (Figure 3)



 Formatting is important!  -> ?
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#  x        y         dy
51.64  1.02E+00  1.21E-01
56.49  9.34E-01  0.00E+00
59.54  9.42E-01  0.00E+00
63.52  1.07E+00  0.00E+00
66.09  1.07E+00  0.00E+00
70.16  1.02E+00  0.00E+00
72.98  1.00E+00  0.00E+00
76.93  8.05E-01  7.87E-02
80.23  7.11E-01  0.00E+00
82.30  5.65E-01  0.00E+00
86.27  4.05E-01  0.00E+00
92.61  2.40E-01  0.00E+00
99.23  1.27E-01  4.84E-02

#  x        y         +-dy    
51.64  1.02E+00    +-1.21E-01
56.49  9.34E-01  +-NEGLIGIBLE
59.54  9.42E-01  +-NEGLIGIBLE
63.52  1.07E+00  +-NEGLIGIBLE
66.09  1.07E+00  +-NEGLIGIBLE
70.16  1.02E+00  +-NEGLIGIBLE
72.98  1.00E+00  +-NEGLIGIBLE
76.93  8.05E-01    +-7.87E-02
80.23  7.11E-01  +-NEGLIGIBLE
82.30  5.65E-01  +-NEGLIGIBLE
86.27  4.05E-01  +-NEGLIGIBLE
92.61  2.40E-01  +-NEGLIGIBLE
99.23  1.27E-01    +-4.84E-02

D8070 (Figure 3)
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D8077 Муруй дээрээ биш цэгүүд будлиан үүсгээд цөмийн 
физик ч надад ийм бхад өөр хүмүүс компайл хийх 
ямар амаргүй ажил гэдгийг олгосон. Энгийн юм шиг 
хирнээ, орхигдуулж болохгүй зүйл!
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Fig12
D8069
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Data Digitization in EXFOR
Automation and the GSYS System: 
Digitizing this kind of information is labor-intensive,
requiring skilled personnel to ensure accuracy. 

The GSYS system was developed to streamline and 
automate this process for EXFOR, allowing older articles 
and experimental results to be digitized efficiently and 
accurately. 

GSYS minimizes errors and speeds up the data 
conversion process, making it easier to capture and 
organize historical data.
Future Directions: 
With the increasing demand for accessible data, the EXFOR 
community is exploring the application of AI to improve data 
processing, analysis, and usability. 



Thank you for your attention!


