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Open science and research integrity in Japan

• Domes4c situa4on
• First, in Japan, all universi4es and research ins4tu4ons need to 

preserve research data from each laboratory for ten years 
because it saves a research integrity. And it needs to be the 
service which contributes to open science. However, the 
na4onwide infrastructure of research data management (RDM) 
for general purpose does not exist in Japan yet.

• Second, Na4onal Ins4tute of Informa4cs (NII) is providing the 
na4onwide IT infrastructure for academia such as a high speed 
network and federated authen4ca4on, for university now.  

• Third, NII is going to develop the RDM service and deploy to 850 
universi4es and research ins4tu4ons, and we will integrated 
research-data infrastructures from three fundamental plaNorms 
for research integrity and open science, it includes discovery, 
publica4on and management plaNorms.
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GakuNin RDM
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Summary of data flow as scholarly resource in NII research data platforms
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Management 
Pla;orm

• Closed process

• Internal use in laboratory

• Data making, reuse, and 
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• Cloud storage management
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How to gather distributed research data, and make 
naTonal-scale knowledge graphs for research



“Opening Science by Opening Workflow”, by Jeff Spies:  https://cos.io/pr/2015-09-24/
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• NII is going to develop and provide the sustainable service for 

research data management (RDM) service to IT center and 

library in university in Japan. Purpose of this project is research-

integrity saving and open science promotion.

• We are going to mature GakuNin RDM as research data 

management service for Japanese academic culture and society.

We corporate closely in IT service with the university and 

institutions.

• We promote the sustainable management of research data.

• We will investigate a research tool service with GakuNin RDM
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Purpose

GakuNin RDM: research data management service
Management platform



Stakeholder of GakuNin RDM

• We will discuss the collaborative possibility of GakuNin RDM 
service with stakeholders. 

• Stakeholder
• CIO of IT center or supercomputer center in university and 

research institutions
• Librarian in university library and research library
• enterprise
• research hospital
• funding agency
• academic society
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Long tail data and big data in research data
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https://www.eudat.eu/eudat-service-road-map

First target

IoT, HPC

Repository

Purpose

Long tail data include useful knowledge for data science in academia. 
However, various research data is not collected, its data was lost until now.
long tail data is first target for GakuNin RDM service.



NII visited COS office last year NII—COS technical corroborations

Source cord sharing with NIICOS office in Charlottesville, VA, US

Center for Open Science (COS)

https://goo.gl/photos/WmoHMVs3s7ouDbBN9

Corroboration
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Materials and Methods



“Opening Science by Opening Workflow”, by Jeff Spies:  https://cos.io/pr/2015-09-24/
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SINET5–Cloud connection service
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SINET5: 
Science Information Network (SINET) is academic backbone network in Japan for 

more than 850 universities and research institutions. SINET5 achieved 100Gbps 
full-mesh network structures. SINET–Cloud connection service provides to 
connect an L2VPN between university on-premise system and Cloud data center 
(DC) via SINET. 

Materials and Methods

University

Institute

DC by Cloud 
hosting provider

Amazon

Microsoft

19 Japanese 
Cloud providers



SINET5 network
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Results (system design)



GakuNin RDM is constructed micro service 
architecture
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NII Research Data Platforms with Auto Scaling
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GakuNin: 
nationwide authentication-federation service in Japan by NII

• It is based on Security Assertion 
Markup Language (SAML) and 
Shibboleth architecture.

• Web service developer can combine 
GakuNin components (IdP, SP, DS, 
mAP) to their service easily.
• IdP: identify provider
• SP: service provider
• DS: discovery service
• mAP: member attribute provider (for 

group making)

• End-user can use many SP supported 
service under the single sign on 
(SSO) securely.

• Administrator can design to trace an 
user attributions selectively.
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https://www.gakunin.jp/En-fed/

Materials and Methods



GakuNin RDM (Research Data Management) service 

NII developers combined GakuNin (federation service of academic access-management) 
DS (discovery service) on GakuNin RDM.

GakuNin DS

Results (system design)
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GakuNin RDM New service!
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End users can manage research 
data on a project basis.

End users can share files with 
members of virtual organization 
with GakuNin linkage.

Cloud storage can be connected to 
the project workspace with 
various add-ons.

GakuNin RDM

Cloud storage

Public Cloud
(data center)

Private Cloud
(on-premises environment)

Default storage

Public Cloud
(data center)

�
�
��	
����������)
�
������� �����(���

NII provides Web-application frontend 
and database for metadata

NII provides default storage 
of minimal size.

Each university will prepare a Cloud storage, and 
customizes suitable add-ons. 



GakuNin Cloud
• NII helps universities/research institutes start to use cloud services:

• checklist for cloud services and evaluation using the checklist
• negotiation for pricing

universities/research institutes cloud providers

Gakunin Cloud

checklist evaluation

committee

• evaluation of 
services using 
checklist

• reference price list

• making spec. using the 
checklist and evaluation 
results

• procurement

Clou

portal

• evaluation of 
services using 
checklist

• reference price list

• making spec. using the 
checklist and evaluation 
results

• procurement

• checklist
• evaluation
• negotiation for pricing

• evaluation of 
services using 
checklist

• reference price list

• making spec. using the 
checklist and evaluation 
results

• procurement

Materials and Methods
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Workflow of GakuNin RDM
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Create a new project Select add-ons for Cloud storage 
or external service

Add collaborators to the projectFile management and share
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8 intuitions, 9 organizations
(for IT center fuclty)

SWG includes cyberinfrastructure 
center and library in University

First closed alpha test of GakuNin RDM service
Sub Working Group (SWG) of 
“working-group of advisory committee of university IT for open science”

Closed alpha test

(23, Feb. — 17, Mar. 2017)

Kyushu 
University

Osaka
University

Kyoto
University

Nagoya Institute 
of Technology

Hokkaido 
University
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Tohoku 
University

National Institute of 
Informatics

National Institute of 
Environment

They use different object storage for each internal service
under the different security policies and ELSIs.

Results (trial operation)



Second closed alpha test of GakuNin RDM for 
researcher
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The University of Tokyo,
The University of Tokyo, (Komaba) 
The University of Tokyo, (Shirokanedai)
Nagoya University 
University of Tsukuba 
Fukushima Medical University 
University of Aizu 
Keio University 
RIKEN 
JAXA, (Chōfu Aerospace Center) 

(12, Oct. — 12, Nov. 2017)

8 intuitions, 10 organizations
(for researcher in laboratory)

Results (trial operation)



Communication Wiki

collect feedback comments
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Shibboleth-Scheduler

mailinglist

GakuNin Cloud gateway
(Virtual Organization service portal)

Remote meeting

GakuNin RDM

Single Sign On with 
GakuNin Federation

Results (trial operation)



Researcher’s requirements to GakuNin RDM

• Researchers want to..
• combine their HPC/BigData environment to RDM.
• make automatic data collection environment from 

research instrument (IoT and labo-automation).
• write and manage a laboratory note, standard 

operating procedure (SOP), electronic healthcare.
• record (EHR), data management plan (DMP) on RDM.
• share data analysis methods.
• reuse research data for education.
• need the standard security policy and guide line about 

Cloud storage.
• consider about the guide line of security policy and 

ethic legal social issue (ELSI).
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Future work



Data analysis add-on
• We have implemented the ability to send data directly from 

GakuNin RDM to the statistical analysis platform to make an 
interactive research workflow comfortable. 
• We have adopted JupyterHub as a data analysis platform 

and currently only Python, it can be extended to various 
programming languages. 

25

combine

RDM platform Statistical analysis platform

Current work



Research evidence and trail management functions
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Time 
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Current work

Evidence Record Syntax (ERS) 

XML Advanced Electronic Signatures (XAdES) 



Roadmap of Open Science Platforms in NII
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[examination corporation]
AXIES (Society of IT center)

Working group for open science in advisory council of university IT center

[development corporation]  
IT center CIO committee

JPCORE
(Japan ConsorIum for Open Access 

Repository)

[metadata establishment]
COAR, SHARE, OpenAIRE

[Discovery service  corporation]
OpenAIRE

[development corporation]
Center for Open Science

Trial operation
Release to all parts of the 
countryOpen beta test

Specification
establishment

FuncIon
development

Experiment
preparation

[operation level corporation]
European Open Science Cloud

operationBeta test and trial operation

System 
integration

Road map



Conclusion
• NII is going to provide the na5onwide research data 

management service, it is called GakuNin RDM. for 
Japanese university and research ins5tu5ons for 
research integrity and open science.
• GakuNin RDM adopted Open Science Framework as 

the base system; its framework can connect 
external Cloud services and research tools. Cloud 
storage can connect to the system via SINET. This 
service can flexibly enhance new func5ons by micro 
service.
• GakuNin RDM can easily make corrobora5ve group 

environment over the sec5ons and ins5tu5ons, and 
it is constructed by GakuNin federa5on.
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Conclusion
• First closed alpha test (completion)

• We tried to operate the pilot system of GakuNin RDM on a Cloud 
environment with eight universities IT centers, and collect their 
feedback comments about the system development in March 2017.

• Second closed alpha test (completion) 
• We try to operate GakuNin RDM for researchers in October 2017. 

New eight universities and one institution reviewed the service. At 
the second Closed alpha test, we investigated collaborative 
research method in various disciplines and cooperation with 
external systems such as research instruments or analytical 
software. 

• Third closed alpha test (planning) 
• We are planning the third trial of GakuNin RDM for university IT 

centers and research institutions in March 2018.
• If you are interested please join us.
• rcos-office@nii.ac.jp
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Thank you for your attention
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