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PART 1
Society 5.0 and Dataspaces
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Society 5.0 = Japan’s Vision of Future Digitalized Society

Current information society (4.0)
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“Data Space”: Next Generation Cyber-Infrastructure in the era of Society 5.0

Competitive Layer
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Network Layer
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New Communication Infrastructure

5G Network, Beyond 5G / 6G Network
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What is”Data Spaces” ?

® A mechanism to realize the vision of...

» data sharing/distribution
» data-driven economy
» governance rules.

® A mechanism of...
» digital technology
» organizations
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B Important concepts

>

>

Data sovereignty
4 Data holders can control their data by themselves.
Trust/Reliability

@ Authenticity of data providers and data users is
guaranteed.

Governance rules

L 4 IControl the flow/usage of data in compliance with local
aws

Federated architecture

¢ not centralized

¢ data are not collected into one place

Equality

© Everyone can join with simple technologies.
Openness

© Everyone can join from anywhere in the world.
Interoperability

¢ Disclose data silos

The EU-Japan Digital Week is organised as part

of the EU-Japan Digital Partnership




PART 2
My Dataspaces Initiatives
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W9 DATA-EX

Data Society Alliance

2-1
DSA/DATA-EX
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DATA-EX/DSA (Data Society Alliance) https://data-society-alliance.org/

u DATA-EX

» DATA-EX is the collective name for the efforts of the
Data Society Alliance (DSA) to realize cross-domain
data exchange.

» The DATA-EX cross-domain data exchange platform
(hereinafter referred to as "DATA-EX"), which is at the
core of these efforts, is a technical and social platform
that enables the discovery and use of data across fields.

m Vision
» “World of Data-Driven Innovation”
® Mission

» Establish Data Driven Society with democracy of
innovation

» Develop data-distribution infrastructure for the world
» Accelerate social implementation with Technology and

Service development
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Collaboration and Contribution to the World
Data Society Alliance
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Organization of Data Society Alliance (DSA)
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International Collaboration of DSA

MoU with FIWARE Foundation

MoU with Manufacturing-X

M)X)

MANUFACTURING-X

% DataTrading Alliance @ FIWARE

MoU with Organization for
Data-driven Application (ODA),Taiwan

G

OPEN DATA s

MoU with IDSA

Conclusion of C ion A with The i Data Spaces e. V. (IDSA)

We agree on i 1 ion for | standards to realize a data society.

Data Society Alliance.org
Noriaki Okui

On October 10, 2021, the Data Society Association (DSA) signed a collaboration agreement
with The International Data Spaces, e. V. (IDSA), a leader in promoting standards for data
collaboration in Europe.

In this way, both organizations will contribute to creating and developing a data society that

will ensure reliable data sharing by all stakeholders under their sovereignty to realize a

MoU with Institution of Information
Industry (lll), Taiwan

growing data economy.

MoU with GAIA-X

INSTITUTE FOR INFORMATION INDUSTRY

e &
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GAIA-X
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INTERNATIONAL DATA
%,'}{j(‘? SPACES ASSOCIATION

THE UNIVERSITY OF TOKYO

2-2
The University of Tokyo

ITDT: International Testbed of Dataspaces
Technologies
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IDSA Japan Hub Inauguration Ceremony, 2023 O ﬂ
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International Testbed of Dataspaces Technology, The University of Tokyo
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New International Collaboration by IDS Japan Hub

Collaborations with Europe
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2-3
International Collaboration
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Data Spaces Week 2024 (Oct. 7~11, 2024, UTokyo, Japan)
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Week 2024
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International Open Forum on Data Society https://iofds.org/

Members of IOFDS

INTERNATIONAL DATA
SPACES ASSOCIATION ’} BDV ooy Fl UJ AR E

FOUNDATION

DOCN\/ 2
’tt’?“ DLR %Alsuml & Sakai

H UK NTTDaTa
& SIEMENS MR

Changes for the Better

International Open Forum on Data Soc1ety

The International Open Forum on Data Society is a group of people who share the same values

and contribute to the creation of global standards and solutions which help to transform the

digital world. IPA WY, FUﬁTSU

Oons!llancy Services - @ KNEMATS
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International Open Forum on Data Society https://iofds.org/
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Japan-Luxembourg Collaboration (June 11~13, 2024) NTTDaTa - | NDS
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Collaboration on Data Space between Japan and Switzerland

® Workshops

» Purpose: In cooperation with the Koshizuka Lab. of U Tokyo and the Swiss Federal Government (X1 EFBEAT)
(Directorate of International Law, Swiss Embassy to Japan and Federal Chancellery), this workshop will be held to discuss
the possibility of collaboration on Data Space area between Japan and Switzerland, such as joint research and
demonstrations. The workshops will introduce the data space initiatives in Japan and Switzerland and discuss possibility of
collaboration between the two countries.

» Plan
¢ Session 1: Data Space Initiatives in Japan (August 23)
¢ Session 2: Data Space Initiatives in Switzerland (September)
¢ Session 3: Proposals and discussion on areas of collaboration
(September / October)
® 1st Session of the Workshop Series
» Date and Time Friday August 23, 18:00-20:00 JST / 11:00-13:00 CEST
» Venue Online (zoom)
» Program

¢ Data Space Initiatives in Japan
(Prof. Noboru Koshizuka, The University of Tokyo)

¢ International Testbed of Dataspaces Technology
(Prof. Hirotsugu Seike, The University of Tokyo)
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Collaboration with IDSA Malaysia Hub (Jan. 29, 2024)

Digital Connect Society Home AboutUs v Membership  Events

Unlocking the Future:
International Data Spaces : o =
Association (IDSA) Hub e | | ta spaces s

| ‘)XA Conference 2024, January 29, Kuala Lumpur, Malaysia

Malaysia Inauguration e | l

IDSA Hubs, Competence Centers & Labs

EUJAPAN DIGITAL WEEK 2025 The EU-apar Digtl Week s crgarised as prt

3] March - 7 Apl‘" 2025 | TOkYO Japan of the EU-Japan Digital Partnership




PART 3
New Dataspace Initiatives in Japan
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Overall Status of Data Platform Initiatives in Japan

Prepared on the basis of the 4th (in 2022) Data Strategy Promotion WG document and other documents
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Automotive and Battery Traceability Center

_ / @\ Automotive and Battery
https://abtc.or.jp/en G—OJ Traceability Center
Gy o e

Boosting industry-wide competitiveness =

through safe and secure data integration

salil

E UJAPAN DIGITAL mzqg Traceabi“ty ! The EU-Japan Digital Week is organised as part

31 March - 7 April 2025 | Tokyo, Jap@Rairperson Fujiwara Teruyosh

of the EU-Japan Digital Partnership
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Japan Mobility Data Space: JMDS https://mobility-data-space.jp/
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Professor, Interfaculty Initiative in Information Studies, The University of Tokyo

Ph. D. in 1994 from the Department of Information Science, Graduate School of

Science, the University of Tokyo.

After working as an assistant at Tokyo Institute of Technology and as an

associate professor at the University of Tokyo, he assumed his current position in

2009. He is involved in various areas of research, including Chair of Data Society
ABOUT US Alliance, Chair of Smart City Social Implementation Consortium, Chair of JEITA
Green x Digital Consortium, and Chair of Weather x Business Consortium. With a

BAeLBE - ZEEREEN. ERATEIC. focus on computer science, in recent years he has been involved in research,
BEDEEV T/ R—=2 a3 ORI EXE, development and social implementation of IoT, data spaces and smart cities.

Japan Mobility Data Space (JMDS) I%.
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Data Utilisation Initiatives in Expo 2025 Osaka
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We promote the Expo as a field for demonstration to
realise inclusive and sustainable data society.
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“Towards the Construction of Industrial Data Spaces” Keidanren

https://www.keidanren.or.jp/en/policy/2024/073_outline.pdf Policy & Action

Enterprise E i Flow of trusted
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“National Data Spaces” by Information Technology Federation of Japan
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THE UNIVERSITY OF TOKYO

PART 4
F-RAG: AI + Dataspace
Study Trial at Koshizuka-Lab. U-Tokyo
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“Federated AI Agent” [koshizuka-lab, 2025]

RAG “FAA”

Federated Al Agent

Vector Indexed
Text Database

Data Spaces
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What we can do with F-RAG (1)
Complex queries by Natural Languages...Enhancing findability of data

“Find the data for the
calculation of CO2
emission of Product
XDW1029381 ?”

“When does next bus
arrive at this bus stop?”

g

¢

Complex What are the name and budget of the departments
question  With average instructor salary greater than the
overall average?

Searching data by investigating the contents of data

i

Green Product Dataspace Mobility Dataspace Private Dataspace of ERP

33



What we can do with F-RAG (2)
RAG/Fine Tuning with Multiple Collaborative Data Sources

(C) 2025 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.

Al Agent

Dataspace

medical data ’

Hospital A

Hospital B

000

o

000

oooo
ooo
ooo

oooo

medical data }

Hospital M

2025/3/31

34



(C) 2025 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved. 2025/3/31

DS-RAG [Hermsen et al., 2024]
' @ ' How to combine RAG \
: : and Data Spaces

@ —y», Data Space

-----

Augmented
Query

RAG l
Nawen T )

: E/ Response '
: @ : ( p
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F-RAG (Federated RAG) [Matsunaga, 2024]

Federated RAG

B Data Provider KOSHIZUKA

1 LAB.
-—
-‘ b @ .ss’ l%

F-RAG User °
DocumentSearch FRAG Data Provider
O FRAG eSS Sl SIS SRS Connector

m"’ B Connector RTINS @

. - S Vector-indexed

ry . ) Text Database m
------- -
s FRAG _ _u‘ @{DL‘ External Knowledge
Connector ‘u‘“” Ny
LLM J
=) -
@ ><- - 20 Data Provider
Connector

Authentication FRAG
Authorization " ----. Connector
= 0
- E)

F-RAG Architecture
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Benefits of “Dataspaces plus AI”

mDataspace is useful for AI (LLM)
» In Learning Phase
¥ Learning from data sets from multiple collaborative organizations

» In Inferencing Phase
¢ Inferencing with Databases (eg. F-RAG)
© Dynamic Learning with Databases (eg. F-RAG)
¥ Dealing with Real-time Information

mAI (LLM) is useful for Dataspace
» Enhancing findability of data
¥ eg. Data catalog with LLM provide us natural language interfaces for searching data
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Future: From Data Spaces into “Al Spaces” [Koshizuka-lab, 2024]

©)
= =

=

Py
%m

Federated Al

Data Monopolization
Data Hegemony

Data Sovereignty

Al Space
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Message

¢¢ AT is the most important stakeholder

of dataspaces. s
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THANK YOU FOR YOUR ATTENTION!

[n Noboru Koshizuka /i &

noboru@koshizuka-lab.org

The EU-Japan Digital Week is an initiative under the EU-Japan Digital Partnership and is supported by the following projects and organisations
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