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Background: NII provides the Japanese 
academic network

• SINET6 covers all the prefectures excluding Okinawa with 
400-Gbps lines. 

• SINET6 places additional nodes and rearranges Tokyo 
area’s nodes in order to improve the accessibility to SINET.
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• NII is Japan's only national institute of informatics to create future value.
• NII also provides SINET6, which is a Japanese academic backbone network for nearly 1000 

universities and research institutions, and for about 3 million users.
• SINET covers 100% of national, 78% of municipal, 

and 55% of private universities.



Japanese Scholarly Information Infrastructures
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KAKEN

IInstitutional
repository

Catalog information Research Information

More than 800
institutions

J-Stage
(JST)

NDL 

Linkage to other DB services

Univ.
Library

More than 
1,300 libraries

IRDB

JSPS MEXT

Metadata and links of 
Japanese journal articles

20 M records

CiNii
Articles

Metadata and links of 
Japanese institutional 

repositories
2.8 M records

Academic
Societies

Project reports of MEXT 
supported  scientific 

researches
850 K record

Compilation

Integration Digitization
Compilation

NACSIS-CAT

Note: The record 
numbers are as of 
Oct 2018

Shared
Repositories

CiNii
Books

Catalog of materials held 
by universities

Bibliographic info 
12 M records

Holding information 
140 M records

Journal articles Journal articles

Universities and Research Institutions

In spite of its huge amount of dataset, Japanese Scholarly Information 
Infrastructure is dispersed to many websites.



National Institute of Informatics started to provide a discovery 
platform from NII Research Data Cloud (NII RDC)

● Linking Func. between Article and Data
● Researcher and Research Project

Identification and Management Func.
● Data Exchange with International 

Discovery Service
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Storage

Hot
Storage

Hot
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Publication Platform

Paper Suppl. Data

Institutional RDM
Publish / Store

Manage / Share

Search / Use

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

Pseudonym Func.

● High Speed Access using SINET5
● Data Sharing Func. using

Virtual NW and ID Federation
● Effective Data Storage Switcher

by

Access Control

Experimental
Equipment

Computa
tion

RDM Platform

2017 Start Development 2021: Start Operation
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Subject
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International
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Discovery platform

https://cir.nii.ac.jp/?lang=enArticles Bibliographics

Research projectsDissertation articles
Research data

Funding information

Dissertation 
information

Thumbnail image
by OpenBD API

Access 
information for 
data resources

Reference 
Information
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In April 2021, we published a new Japanese
academic discovery service, CiNii Research.



CiNii Research integrates various research outputs

Knowledge Base

datasets

articles

books projects

disserta-tions

Integrated all NII’s 
academic 

information DBs

(Japanese digital 
humanities data 
catalog)

International Social Science & Humanities
(Japanese biological data catalog)

Life Science

32M<
entries

Integrated
external
Data DBs

・・・
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3 steps of data processing method

Collection of academic
data resources

(Data process 1) 
Integration using PID

(Data process 2) 
Integration with using text 
matching and ID mapping

(Data process 3) Connecting 
instances by using citation 
information and parent-child 
information. 

Fitting to Web UI



Integration steps of CiNii Research
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(Data process 1) Integration using PID such as DOI of the instance. 
IDNumber

CRID1Projects
ERAD2
KAKEN3
URI4
CRID1Research outputs
ARK2
ARXIV3
BIBCODE4
CODEN5
COI6
DOI7
DOI_AS_WRITTEN8
EAN139
EISSN10
HANDLE11
HDL12
IGSN13
ISBN14
ISBN_AS_WRITTEN15
ISSN16
ISTC17
JST18
J_GLOBAL19
LCCN20
LISSN21
LOCAL22
LSID23
MRID24
NAID25
NCID26
NDL_BIB_ID27
PISSN28
PMCID29
PMID30
PURL31
SCOPUS32
UPC33
URI34
W3ID35
WOS36
CODEN37
NDL_CALL_NUMBER38
NDLJP39

IDNumber
CRID1Researchers
AID2
CINII_AUTHOR_ID3
ERAD4
ERAD_AS_WRITTEN5
GRID6
ISNI7
J_GLOBAL8
KAKENHI9
NRID10
ORCID11
ORCID_AS_WRITTEN12
RESEARCHMAP13
RINGGOLD14
ROR15
URI16
VIAF17
NDL_AUTHOR_ID18
NDL_AUTHOR_ID_AS_WRITTEN19
AID1Organizations
DOI2
DOI_AS_WRITTEN3
ERAD4
GRID5
ISNI6
JISX04087
JSPS8
JST9
KAKENHI10
MEXT11
NACSIS_CAT_KID12
NII13
NRID14
ORCID15
RINGGOLD16
ROR17
VIAF18
ERAD_INSTITUTION_CODE19
ERAD_DEPARTMENT_CODE20

CiNii 
Research

Index

All IDs were fitted to 
JPCOAR schema 
standard and indexed 
in CiNii Research.

Yellow highlights: PID



9

Integration steps of CiNii Research
(Data process 2) Integration with using text matching and ID mapping 
of metadata after text normalization. 

(Data process 3) Connecting instances by using citation information 
and parent-child information. 

JPCOAR schema targetmetadata

* content.title.notation.texttitle

* authors.text
* containing the first and last name
* matching first authorʼs name

author

* content.publication.publicationTitle.textjournal title

* content.publication.issuedpublication year

* content.publication.publicationIdentifierjournal ISSN

* jpcoar:identifierDOI

Text normalization process contains the removal step of blank character 
and symbol character, and the changing step of uppercase letter to lower 
case letter.
If more than two metadata were exactly matched, integration executed.
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The effect of the integration steps

The data obtained by CrossRef was significantly reduced, suggesting that 
the result of interoperable, which is recommended as "I" in the FAIR 
principle, is adversely affected by redundancy, which is a problem in the 
field of research data quality. 

we confirmed the reduction of thirty-nine percent of instances by integration 
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Relation datasets in CiNii Research

SourceInverted relationRelation
DataCiteisCitedBycites
DataCitecitesisCitedBy
DataCiteisCompiledBycompiles
DataCitecompilesisCompiledBy
DataCiteisContinuedBycontinues
DataCitecontinuesisContinuedBy
DataCiteisDescribedBydescribes
DataCitedescribesisDescribedBy
DataCiteisDocumentedBydocuments
DataCitedocumentsisDocumentedBy
jpcoarisFormatOfhasFormat
jpcoarhasFormatisFormatOf
DataCiteisMetadataForhasMetadata
DataCitehasMetadataisMetadataFor
jpcoarisPartOfhasPart
jpcoarhasPartisPartOf
jpcoarisVersionOfhasVersion
jpcoarhasVersionisVersionOf
jpcoarisSourceOfisDerivedFrom
jpcoarisDerivedFromisSourceOf
jpcoarisIdenticalToisIdenticalTo
DataCiteisPreviousVersionOfisNewVersionOf
DataCiteisNewVersionOfisPreviousVersionOf
DataCiteobsoletesisObsoletedBy

SourceInverted relationRelation
DataCiteisObsoletedByobsoletes
DataCiteisVariantFormOfisOriginalFormOf
DataCiteisOriginalFormOfisVariantFormOf
jpcoarreferencesisReferencedBy
jpcoarisReferencedByreferences
ScholixisRelatedToisRelatedTo
jpcoarreplacesisReplacedBy
jpcoarisReplacedByreplaces
jpcoarrequiresisRequiredBy
jpcoarisRequiredByrequires
DataCitereviewsisReviewedBy
DataCiteisReviewedByreviews
jpcoarisSupplementToisSupplementedBy
jpcoarisSupplementedByisSupplementTo
CiNii Booksequivalentequivalent
CiNii Booksabsorbed byabsorption of
CiNii Bookscontinued bycontinuation of
CiNii Bookscontinued in part byseparated from
CiNii Bookssucceeded bypreceded by

URLSource
https://github.com/JPCOAR/schema/tree/master/1.0/documentsjpcoar
https://schema.datacite.org/DataCite
http://www.scholix.org/schemaScholix
https://www.jla.or.jp/Portals/0/data/iinkai/mokuroku/ncr2018/ncr2018_c1_201812.pdfCiNii Books

We added the following relation datasets from four data resources.
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We connected CiNii Research datasets with relational links

Articles
(15079272)

Research data
(334176)

Bibliographics
(12915147)

Researchers
(51733893)

Other outputs
(8660845)

Projects
(974563)

Dissertations
(682689)

Related
(34)

Cited (2881541)

Related (24689848)

Related 
(3325782)

Related (3216)

Related
(3128) Related

(367)

Related
(54238)

Related
(14)

Related
(43)

Related (9395646)

Related
(395215)

Related
(5885)

Related 
(21795161)

we were able to 
add 66,325,734 
relational links 
to 32,079,486 

instances.



Interface improvements
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* Reference link
* Related datasets
* Related projects
* Related articles
has been added to article 
page on CiNii Research.

Service
Evolution

Old interface New interface

The volume of 
knowledge available on 
a single screen became 

three times bigger

With the data integration and the addition of relation data, we achieved the 
building a rich and FAIR discovery platform in Japan.



Result
• CiNii Research is the largest national 

academic discovery platform in Japan

• We executed three steps data processing
• (Data process 1) Integration using PID
• (Data process 2) Integration with using text 

matching and ID mapping
• (Data process 3) Connecting instances by 

using citation information and parent-child 
information. 

• This data processing contributed to the 
richness and the FAIRness of search results 
of discovery platform.
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