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1. Introduction 
 

The nuclear sector also needs to undergo digital 
transformation. An essential element of digital 
transformation is a new digital approach, which must be 
redesigned and designed according to the new 
environmental change. The biggest challenge for digital 
transformation is the lack of time, skills and knowledge 
to deliver digital workflows to meet new demands. So 
no-code and low-code are emerging as the mainstream 
of big data application development methods. The 
reason why low code is attracting attention is because it 
generally uses a visual programming interface, so the 
entry barrier is low and the realization speed is fast. In 
addition, it is advantageous in terms of safety because 
only functions that have been verified in advance are 
used. 

 
2. Agile-based low-code development method 

 
2.1 Visual Programming Language 

If you use a big data analysis tool, you can quickly 
find a data analysis method that is suitable for big data 
characteristics and problem-solving before 
implementation, and also allows you to quickly and 
easily check the verification and implementation 
feasibility. In general, machine learning implementation 
languages used to analyze big data can be classified 
into programming languages, script languages, and 
visual programming (VPL) languages, and the 
characteristics of each language are shown in Table I 
[1]. In particular, VPL is a method that implements 
functions using graphic symbols rather than characters, 
so that modules can be easily installed and used, and 
intuitive results can be checked through node 
manipulation. Types of VPL include KNIME 
(Konstanz Information Miner), Orange, MS Azure 
Machine Learning, and UDAS (Unified Data Analysis 
Suite), and the characteristics of each tool are shown in 
Table II [1]. 

This study uses the VPL-based Orange data mining 
tool that is easy to build on a Python-based nuclear 
power plant big data processing system, quickly 
configures various functions with graphic symbols, and 
can check the results. Existing big data analysis tools, 
as commercial programs, are difficult to use for free 
and take a long time to get used to, but Orange is a 
component-based data mining framework that enables 
easy big data analysis with just a few clicks. The 

advantage of Orange is its graphical interface, allowing 
you to focus on data analysis instead of coding. Add-
ons that enhance the mining of machine learning 
components and external data are also substantial. 

Table I: Types of Machine Learning Implementation 
Language 

 
Table II: Features of each VPL Type 

 
 

2.2 Application of Data Mining Technology 
   Data mining analyzes data from various 

perspectives and combines the results into useful 
information. Data mining identifies patterns and 
correlations hidden in massive data with statistical 
methods and gives them value. VPL, which is one of 
the machine learning implementation languages, is a 
tool that is usually based on data mining techniques. If 
you use VPL based on data mining technology like 
Orange, you can implement the intended functional 
requirements without actually coding and check the 
results, saving cost and time.  

Since the nuclear big data processing system is a 
data-driven system that collects, refines, stores, and 
analyzes vast amounts of nuclear data, it is important to 
extract valid data through appropriate analysis for each 
data characteristic.  

In fact, data mining technology for the nuclear big 
data processing system performs functions such as big 
data integration, transformation, and data reduction. If 
we use the VPL tool based on this, we can check the 
function without a hardware-based prototype in the 
system concept and requirements design stage before 
the detailed design of the big data processing system. In 
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addition, the result can be efficiently verified through 
comparison with the detailed design result later. 

 
2.3 Comparison between Waterfall and Agile Model 

The most commonly used model in software 
development are waterfall model and agile model. The 
waterfall model is a traditional linear development 
model that collects all requirements, creates a plan, and 
progresses the project step by step. Agile model is a 
development model that improves quality by repeating 
execution and results in small units for given 
requirements. Table III shows the differences between 
the two models. 
 
2.4 Agile-based Low-code Development Method 

In the development stage of implementing ideas into 
actual functions, new problems are discovered, and the 
results are sometimes different than expected. So, in the 
IT industry, they make a minimum functional product 
and test it quickly. Even if it is simple and sloppy, it is 
necessary to make it quickly and verify it. Therefore, in 
this study, we propose to implement the actual waterfall 
model after applying the agile model in the Rx data 
driven system concept and system requirement analysis 
stage as shown in Fig. 1. The result of applying the 
agile model is used as an input for the requirement 
analysis stage of the waterfall model. In addition, the 
results of each detailed design stages can be verified by   
comparing it with the results of the agile model based 
VPL. The detailed verification method is shown in 
Fig.1.  

Table III: Comparison between Waterfall and Agile 

 Waterfall Model Agile Model
Scope The scope is set in advanced, 

conditions are fixed 
The scope is not fixed, 
can be changed within 
the schedule and budget

Features Large projects with clear 
procedures and hierarchies 

Small and medium-
sized projects that 
frequently try new 
things to minimize risk

Require
ments 

Requirements can be added 
or changed only within the 
milestone because it goes 
through the stages of 
collecting and 
comprehensively analyzing 
all requirements 

It is possible to reflect 
changing requirements 
during the entire project 
period 

Realizat
ion 
Method 

A linear way of planning 
according to the requirements 
and putting in and 
developing the necessary 
resources 

Requirements cannot be 
predicted in advance, so 
iterating execution and 
results from minimal 
discussion of what to 
build and how to 
develop to results

Develop
ment 
Method 

Creating software step by 
step 

Iteratively confirms the 
process of developing 
prototypes and 
reflecting feedback 
according to function 
priorities 

Integrat
ion 
Method 

The final result is integrated 
at the end 

Iterating releases for 
each version to find, 
solve, and fix problems

Test Final testing and defect fixes 
prior to release 

Integrate from the 
beginning and always 
find and improve 
potential flaws and 
problems 

 
Fig. 1. Agile-based low-code software development for nuclear 
big data processing system 
 
2.5 Application Results  

Fig. 2 shows the results of applying the agile based 
low-code using the data mining tool Orange according 
to Fig. 1. Fig.2 shows an application example of agile 
model that starts with a small function of a nuclear big 
data processing system and checks the result by 
gradually adding functions. In addition, it shows that 
the detailed design results can be compared with the 
functional results using Orange tool. 

 
Fig. 2. Application results of agile-based low-code software 
development for nuclear big data processing system 
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3. Conclusions 
 

In this study, agile-based low-code software 
development method was proposed as shown in Fig.1 
for a nuclear big data processing system. This proposed 
method applies the VPL-based agile model to the 
nuclear data-driven conceptual design and requirements 
analysis stage, which is the previous stage of the 
waterfall model applied to the detailed design of a big 
data processing system. In addition, the results of each 
software life cycle can be verified by comparing them 
with the results of the agile model. In this study, the 
possibility was confirmed as shown in Fig.2 by using 
the Orange data mining tool based on VPL. 
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