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• The National Institute of Informatics (NII) seeks to advance integrated 
research and development activities in information-related fields, 
including networking, software, and content. NII also promotes the 
creation of a state-of-the-art academic-information infrastructure.  

Tandem Organization of NII 
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• Pre-history as Research Center for 
Library and Information Science 
(RCLIS, 1976-) and Center for 
Bibliographic Information (1983) as 
centers within the University of Tokyo. 

• Founded in 1986 as National Center 
for Science Information Systems 
(NACSIS) 

• Reorganized in 2000 as National 
Institute of Informatics (NII) 

History of NII 
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NII SINET5 Infrastructure 

GakuNin 
Federation 

GakuNin-Cloud 
Direct Connection VPN 

Collaboration and Promotion in Research and Education 

Resource 

Network 

Cloud 
 Dramatic cost reduction and 

enhancement of research and 
education environment by 
tailored cloud services 

 Promotion of academic information 
circulation and open access 

 Collaborative promotion of 
institutional repository expansion 

Security 
 Network flow analysis and 

dynamic control 
 Raise of  security level for 

SINET users 

 Collaborative 
enhancement of 
authentication between 
universities 

Federation 

Flow Analysis 

 Nationwide 100-Gbps backbone network and scalable network expansion 
 High-speed direct international lines to USA, Europe, and Asia 
 Introduction of new technologies such as SDN in response to user needs 



SINET: Japanese academic backbone network 

To US 

To Asia 

To Europe : Domestic line      (100Gbps or more) 

: International line  (100Gbps) 

: International line  (10Gbps) 

National  
Universities 

Municipal 
Universities 

Private 
Universities 

Junior 
Colleges 

Colleges of 
Technology 

Inter-Univ. 
Research 
Institutes 

Labs and 
Others Total 

Number of 
Organizations 

86 
(100%) 

71 
(78%) 

348 
(55%) 

62 
(18%) 

55 
(97%) 

16 
(100%) 

179 817 

(As of March 2015)  

Sapporo 

Fukuoka 

Osaka 

Tokyo 

: SINET node 

• SINET is a Japanese academic backbone network for more than 800 universities 
and research institutions, and for about 3 million users. 

• SINET covers 100% of national, 78% of municipal, and 55% of private universities. 



 SINET5 plans 1) Realization of the domestic network of the world highest level, 2) 
Reinforcement of the international lines, 3) Reinforcement of the information services 
(network, cloud, academic information circulation)  

：2.4Gbps ：40Gbps ：10Gbps 

1) Nationwide 40Gbps lines 
2) 10Gbps x 4 international lines 
3) VPN* services for collaborative 

research support 
★High reliability: withstood even the 

Great East Japan Earthquake 
* VPN: Virtual Private Network 

• Various research fields yearn for line speedup 
• Increase of cloud utilization: a large quantity of 
communication data of universities flow into the SINET 

• Most developed nations introduce 100Gbps line (US: 
introduction was completed, Europe: introduction started, 
China: introduction started, International: introduction started 
at US-Europe line) 

SINET4 (FY2011-FY2015) SINET5 (FY2016-FY2021) 

1) 100Gbps lines throughout Japan 
2) Speedup of international lines (100Gbps) 
3) Reinforcement of the information services 

・Expansion of network service function 
・Promotion of cloud utilization 
・Expansion of publishing and communicating 
academic information 

Surrounding environment 

：Domestic line（100Gbps) 

：International line（100Gbps) ：International line（10Gbps) 

US 

Europe 

Asia 

Asia 

US, Europe 

From SINET4 to SINET5 
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This image cannot currently be displayed.

Academic 
Cloud Services 

Databases 

Open Access 

Collaboration 

Infrastructure for Research and Education 
 SINET facilitates resource-sharing of research facilities in various 

scientific areas, fosters secure collaboration among researchers, 
promotes cloud services, and enhances educational environment of 
universities. 

ITER LHC 

ALMA 
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LHD 

eVLBI HPCI 

Earthquake 
Sensors 

Cloud Facilities 

817  
Organizations 

Resource Sharing Cloud Services 

Education 

Secure Collaboration 

More than 1,000 
L2VPN/L3VPN 
sites 

J-PARC 

Belle II 
eVLBI 

衛星DB 
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GÉANT 
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Internet2 Pacific 
Wave 

© Google map 

AARnet 

10Gbps 

TEIN 

Singapore 

From March 2016 to March 2019 

MAN 
LAN 

International Lines of SINET5 
SINET5 will have direct international lines to USA, Europe, and TEIN/Asia. 

• USA:   100-Gbps line to Los Angeles and 10-Gbps line to New York 
• Europe:  Two 10-Gbps lines to London for small latency  
• TEIN/Asia: 10-Gbps line to Singapore 

London 

NORDUnet 
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Belle II 
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(Japan)  
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NII SINET5 Infrastructure 

GakuNin 
Federation 

GakuNin-Cloud 
Direct Connection VPN 

Collaboration and Promotion in Research and Education 

Resource 

Network 

Cloud 
 Dramatic cost reduction and 

enhancement of research and 
education environment by 
tailored cloud services 

 Promotion of academic information 
circulation and open access 

 Collaborative promotion of 
institutional repository expansion 

Security 
 Network flow analysis 

and dynamic control 
 Raise of  security level 

for SINET users 

 Collaborative 
enhancement of 
authentication between 
universities 

Federation 

Flow Analysis 

 Nationwide 100-Gbps backbone network and scalable network expansion 
 High-speed direct international lines to USA, Europe, and Asia 
 Introduction of new technologies such as SDN in response to user needs 



Scholarly Information Infrastructure 

KAKEN 

NII-ELS 

I Institutional 
repository 

Catalog information Research Information 

More than 500 
 institutions 

J-Stage 
(JST) NDL  

Linkage to other DB 
services 

Univ. 
Library 

More than 
1,200 libraries 

JAIRO 

JSPS MEXT 

Metadata and links of 
Japanese journal 

articles 
19 M records 

CiNii 
Articles 

Full-text of 
journal articles 

4.26 M 
records 

Metadata and links of 
Japanese institutional 

repositories 
2.22 M records 

学協会 学協会 Academic 
Societies 

Project reports of 
MEXT  

supported  scientific 
researches 

760 K record 

compilation 

digitization integration 
digitization compilation 

NACSIS-CAT 

Note: The record 
numbers are as of 
March 2016 

Shared 
Repositories 

CiNii 
Books 

Catalog of materials held 
by universities 

Bibliographic info 11 M 
records 

Holding information 130 
M records 

Journal articles Journal articles 

Scholarly information is disseminated through various portals provided by NII,  
in which the information is compiled with the collaboration with universities.   

Universities and Research Institutions 

http://jairo.nii.ac.jp/en


JAIRO Cloud : a shared Institute Repositories facility  

NII provides a cloud resource named “JAIRO Cloud” as the share 
facility for scholarly information repositories since 2011,  whereby 
to accelerate the dissemination of scholarly information and 
promote open access. NII also conducts software development 
related to IR such as WEKO. 
 
 Research 

Institution 

University 

University  

NII provides 
SaaS 

service 
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Proportion of Repositories by Country 

469 
191→784 

by OpenDOAR 27 Oct 2015 

JAPAN 

The growth of IRs in Japan 
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GakuNin: Identity Federation 
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Current Challenges; 
1. Academic Cloud Connections 
2. International Collaboration 
3. Level of Assurance Program 
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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 



New National Service for  
Open Science 

  



Open Science Report from  
Japanese Cabinet Office (2015) 

http://www8.cao.go.jp/cstp/sonota/openscience/150330_openscience_summary_en.pdf 



Framework of the Open Science in Japan 

http://www8.cao.go.jp/cstp/sonota/openscience/150330_openscience_summary_en.pdf 



Research Data Infrastructure for Open Science 

Discovery Service 

Publication Platform 

Research Data Management System 

DOI 

Subject 
Repository 

Metadata Management ● Linking Func between Article and Data 
● Researcher and Research Project 
 Identification and Management Func 
● Data Exchange with International  
 Discovery Service 

Research Data Mng User Interface 

Access Control Metadata Mng 

Journal 
Article Supplemental 

Data 

Institutional Research Data Mng 

Hot 
Storage 

Hot 
Storage 

Hot 
Storage 

Cold 
Storage 

Cold 
Storage 

Cold 
Storage 

Data Depositor 

Archive Exp/Store 

Search/Find 

Data User 

Article 

● High Speed Access using SINET5 
● Data Sharing Func using 
 Virtual NW and ID Federation 
● Effective Data Storage Switcher 

● Data oriented Self-Archiving Func 
● Versioning and auto-Packaging Func 
● User Dependent Personal Data  
 Pseudonym Func 

Research Data Repository 

Private Shared Public 
RDM Platform 

Discovery Service 

International 
Metadata 

Aggregator 

Storage Area for Long-term Preservation 

Re-use 
Metadata Aggregation 

Exp Data 

User Flow 
Data Flow 

for Data 

for Data 



Solution 
• Discovery Infrastructure 

• CiNii for Research Data 

• Publication Infrastructure 
• JAIRO Cloud for Research Data 

• Management Infrastructure 
• New service for RDM platform 
 

Based on 
• SINET 
• GakuNin Identity Federation 
• GakuNin Cloud 



Research Data Management Infrastructure 

Collaborative Development with Center for Open Science US 



Management screen of project repository 



NII original domain,  
- Stable/sustainable service in Japan 

- using SINET5 and NII Cloud 
- Perfect mirror site of OSF 

NII original Add-on of OSF for 
Japanese academia, 
- NII Swift (Academic Inter Cloud) 
- WEKO (push direct a research 

data to JAIRO Cloud from OSF) 



Various Add-ons in configuration screen 
- Public cloud 
- source cord  
- figure/table  
- reference management 



Web File uploader 
- Drag and Drop 
- High speed upload/download using SINET5 
- Hybrid clouds (private, public and NII cloud) 



File management screen 
- Smart version control 
- Rapid preview 



Planning 
FY2017 FY2018 FY2019 FY2020 FY2021 

D
evelop/D

eploym
ent 

International 
Relationship 

D
om

estic 
Relationship 

1. Data Management Infra 

2. Data Publication Infra 

3. Data Discovery Infra 

【Experiment】 
AXIES 

Open Science Working Group 

【Development】Univeristy ICT Center Liaison 
Cloud Computing Study Group 

Open Access Repository Committee 

【Metadata Standard】 
COAR, SHARE, OpenAIRE 

【Discovery Servicce】 
OpenAIRE 

【RDMS Development】 
Center for Open Science 

Pilot 
Operation 

Production 
Operation 

Feasibility 
Study 

Integration 

FY2017 : Development of Basic Functions 
FY2018 : Feasibility Study and Enhanced Development 
FY2019 : Pilot Operation and Feedback 

FY2018-2020 : Call for Institutional Participants 
for Feasibility Study and Pilot Operation 

Specification Development Experiment 

【RDMS Relationship】 
European Open Science Cloud 

Evaluation 

Prepare TF in each related WG and committee in 
order to clarify system specification, issues to be 
solved and to facilitate instructional participation 

Cooperative Operation 


	National Institute of Informatics�Organization and Activities
	Tandem Organization of NII
	History of NII
	IT Infrastructures for Academia
	NII SINET5 Infrastructure
	SINET: Japanese academic backbone network
	From SINET4 to SINET5
	Infrastructure for Research and Education
	International Lines of SINET5
	Academic Information Services
	NII SINET5 Infrastructure
	Scholarly Information Infrastructure
	JAIRO Cloud : a shared Institute Repositories facility 
	GakuNin: Identity Federation
	GakuNin Cloud
	New National Service for �Open Science
	Open Science Report from �Japanese Cabinet Office (2015)
	Framework of the Open Science in Japan
	Research Data Infrastructure for Open Science
	Solution
	Research Data Management Infrastructure
	Dianummer 22
	Dianummer 23
	Dianummer 24
	Dianummer 25
	Dianummer 26
	Planning

