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•The "Plasma and Fusion Cloud" concept is underway at the National 

Institute for Fusion Science (NIFS) to create an environment for data 

analysis that transcends the boundaries of fields.

•The open data server, which is a part of the concept, is now making all 

physics data obtained from LHD experiments available to the public 

without delay, and the raw data is also available to the public.

•The data analysis environment is also being developed, including the 

packaging of the analysis environment and the construction of a data 

analysis environment using supercomputers and cloud computers such as 

Amazon Web Services (AWS).

ABSTRACT EXPERIMENT DATA IS AVAILABLE ON THE INTERNET

PORTABLE DATA ANALYSIS ENVIRONMENT

•The "Plasma and Fusion Cloud" concept is underway at NIFS.

•LHD Experiment is now available from the Open Data Server as well as 

Registry of Open Data on AWS. 

•In order to provide analysis program for various computer, the software is 

migrating to supercomputer and packaging software to make a portable 

analysis environment.

CONCLUSION

Open data server
https://exp.lhd.nifs.ac.jp/opendata/LHD/
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At NIFS, the Fusion Cloud concept is underway, and participation in the 

Fusion Cloud will reduce the burden of data management at each 

laboratory by managing and providing data obtained from each 

experimental device in a unified manner. In addition, by providing these 

data in an open environment on the Internet, it can be expected to be used 

not only by those involved in fusion research, but also widely in related 

fields such as plasma physics and condensed matter physics, as well as in 

the promotion of research in information science as big data. In addition, 

by providing a data analysis environment in a cloud environment, etc., data 

analysis can be performed immediately without installing necessary 

software individually.

Plasma Fusion Cloud

OPEN DATA

NIFS has been fully opening LHD measurement and analysis data to the 

public (open data) since the 2022 fiscal year. The open data includes raw 

data, physical data, analysis program codes, instrument overviews, shot 

summaries, visualization tools and other related utilities, etc. Data are 

opened immediately after collection and analysis are completed, with no 

embargo period. Data are available from the LHD Experimental Data 

Repository without limitation, and  total number of data is about 40 million 

measurements and analysis data, and total data size is  about 2 PB.

Raw data is also available from Registry of Open Data on AWS. The 

program was adopted by the Open Data Sponsorship Program, a social 

contribution program of Amazon, and approximately 2 PB of LHD 

experimental data was stored and released free of charge on AWS S3 

storage.

BACKGROUND

Registry of Open Data on AWS
https://registry.opendata.aws/nifs-lhd/

In order to  verify the effectiveness of the analysis program in a highly 

scalable environment using cloud infrastructure such as AWS, by 

connecting the supercomputer system Raijin of the NIFS and the raw data 

management system via a high-speed network, we created an 

environment in which analysis programs can be executed on the 

supercomputer.

In addition, we are working on packaging the analysis environment so that 

the analysis can be performed immediately not only on such a large-scale 

system but also on various computer environments used by users and are 

developing and evaluating the following environments for this purpose.

Container

It is envisioned that data management systems and analysis programs will 

be executed in a scalable and extensible environment using large clusters 

and other methods using container technology such as Docker.

Virtual Environment 

This method uses Python's Virtual Environment and does not require 

special permissions for installation, etc., compared to Docker, etc. It is 

intended for users who want to acquire and visualize data immediately 

and for relatively light purposes.
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