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About National Institute of Informatics (NII)
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Research Service

Research Divisions:
Seek to advance integrated research and 
development activities in information-related fields, 
including networking, software, and content.

Service Divisions: 
Promote the creation of a state-of-the-art 
academic-information infrastructure, and 
support researchers and institutions.

Today’s talk is related 
to Service Div.



NII Research Data Cloud (NII RDC)
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Mission: support researchers and institutions to carry out research activities 
and data management with research integrity and toward open science.
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Operating since 2021

● Linking Func. between Article and Data

● Researcher and Research Project

Identification and Management Func.

● Data Exchange with International 

Discovery Service

● Data oriented Self-Archiving Func.

● Versioning and auto-Packaging Func.

● User Dependent Personal Data 

Pseudonym Func.

● High Speed Access using SINET6

● Data Sharing Func. using

Virtual NW and ID Federation

● Effective Data Storage Switcher

*RDM: Research Data Management



Increasing workload for researchers
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* In Japan, researchers are required 
to retain data for 10 years.

So much extra work to do



Seven new features of NII Research Data Cloud
- shifting researchers' duties into motivation -
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Data governance

Secure Storage
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Responsibilities of institution
4-1 Establishing a data policy
4-2 Appending metadata
4-3 Establishing human resources and 
support systems
4-4 Ensuring security

Responsibilities of researcher
6-1 Determining data to be managed
6-2 Appending Metadata
6-3 Designing a DMP
6-4 Retaining research data
6-5 Publishing and sharing research data
6-6 Post-project handling 

These items have been extracted from the Cabinet Office's "Basic Approach to the Management and 
Use of Publicly Funded Research Data".

Data Curation Secure Computation

Data Provenance

Digital transformation is essential for researchers to turn 'extra work' into ‘a 
part of their research.'



The role of data governance functions
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Data governance (DG) functions support both researchers and institution 
staff to improve the quality of RDM.



Our research data governance (RDG) model
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Research 
data policy

(document)

DMP
(document)

Consistency

Institution

RDM
(action)

As a researcher:
• Consider the research data policy (RDP).
• Practice RDM along her/his DMP.
• Utilize the environment for RDM.
• Check the state of RDM along the DMP

As an institution:
• Formulate and maintain its RDP.
• Practice DG along its RDP.
• Support its researchers to practice RDM.
• Check the state of DMP along its RDP.

Constraints
Researcher

Definition of research data governance (RDG) in this talk:
Disciplined behavior/actions to improve the quality of RDM.



1. DMPs required by funding agencies 
are written basically as free-form text, 
which is difficult for a computation 
resource to interpret.

Challenges in support of DG as a researcher
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The first purpose of our DG functions is to support researchers to carry out RDM 
along their requirements described in their DMPs.
We focus on three challenging points in terms of automatic support.

2. RDM according to the DMP is left to 
researchers’ discretion.

3. It’s burdensome for researchers to 
verify whether the state of RDM satisfies 
the requirements in the DMP.



Our first solution

10

Research 
data policy
(document)

DMP
(document)

Consistency

RDM
(action)

Constraints

Researcher

DG as a researcher

2. ResearchFlow:
Procedure documents

3. Monitoring

Verify automatically

Validation 
rule

Metadata 
schema

1. Governance rule

machine-actionable rule



Governance rule
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Machine-actionable format of RDM requirements expressed by researchers, etc.

DMP
(document)

In terms of verification:
• criteria on the state of RDM.
In terms of RDM procedures:
• requirements to the env (e.g., what 

they want to use).
Conversion

Quoted from https://github.com/NII-DG/nii-
dg/nii_dg/schema/base.yml and base.py

Validation rule(s):
Define a class including constraints 
on the metadata of the 
corresponding (research data) 
entity

Metadata schema:
Define schema of a (research data) 
entity

Governance rule

Examples

https://github.com/NII-DG/nii-dg/nii_dg/schema/base.yml


Extension of governance rules

12[1] https://force11.org/info/the-fair-data-principles/
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DMP-x
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︙

Governance ruleRule

DMP
(document)

Self-defined 
RDM 

policy/plan
(document)

Specific policies
(FAIR 

principle[1], 
etc.)

List of governance 
rules for a research 
project

Researcher

Community

Rule maker

Extensible so that researchers can set requirements specific to each project.



Governance sheet
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List of governance 
rules for a 
research project

Researcher

Community

Rule maker

Researchers select 

some according to 

their project stage

Rules:

FAIR-F

FAIR-A
FAIR-I

FAIR-R
License
DMP-x

Policy-x

︙

Based on governance sheet(s), the RDM 
system
• generates procedure documents for 

RDM (ResearchFlows),
• verifies the state of RDM (monitoring).

Governance sheet (GS)

A list of governance rules selected for a research project



ResearchFlow
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Actionable procedure documents 
based on a governance sheet

WritingPlanning Analysis PreservationPublication IdeaDiscoveryCurationCollaborationExperiment
Workflow
(phase)

Workflow
(section)

generate

Procedure 
documents

Governance 

sheet

Example (in Japanese)

ResearchFlows can be 
• modified/extended by researchers so that 

they pave “their own RDM way”.
• used like electronic laboratory notebooks.



Monitoring
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Governance sheet

RDM requirements

data

metadata
code

Readme etc.

data

metadata
code

dataset-a dataset-b

datasets

Collection of metadata
(= the state of research data)

Collect metadata

1. Extract RDM requirements

2. Package metadata of 
research data

3. Verify

RO-Crate: Research Object Crate

OK/NG, etc.
+ reasons

https://github.com/NII-DG/nii-dg

Verify whether the RDM state satisfies the 
requirements described in the Governance sheet



Our vision of the data governance functions
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Research institution
strategy planning
・Evaluate Impact
・Visualization of
joint research
・Human resources discovery

DMP creation

ResearchFlow – orchestrate NII RDC according to governance sheet(s)

RDM Publication Discovery
WritingPlanning Analysis PreservationPublication IdeaDiscoveryCurationCollaborationExperiment
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data
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data

metadata
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dataset

・・・

dataset dataset

・・・

DMP

Refer to Monitoring – verify whether the RDM 

state satisfies the requirements 

described in the governance sheet(s)

Check Check Check

Research 
data

Automation of data management process based on governance sheets



• Research data management (RDM) has become more and 
more important in terms of the emphasis on scientific 
integrity and open science.

• We have been developing data governance functions to 
support researchers in carrying out RDM in their own way.
• Governance rule & sheet: express RDM requirements in a 

machine-actionable format.
• ResearchFlow: arrange the RDM procedure and a suitable RDM 

environment based on governance sheet(s).
• Monitoring: verify whether the state of RDM satisfies the RDM 

requirements described in governance sheet(s).
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Summary


