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Society 5.0 and Dataspaces
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Data Growth over the years

78 yottabyte

Unstructured
data

structured data

The EU-Japan Digital Week is organised as part
of the EU-Japan Digital Partnership




(C) 2024 Noboru Koshizuka, All Rights Reserved.

Recent innovations are “data-driven”
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“The Internet”: Cloud-Edge Infrastructure of Today
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“Data Space”: Next Generation Cyber-Infrastructure in the era of Society 5.0
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What is”Data Spaces” ?

® A mechanism to realize the vision of... ® Important concepts
» data sharing/distribution » Data sovereignty
» data-driven economy 4 Data holders can control their data by themselves.
» governance rules. » Trust/Reliability
@ Authenticity of data providers and data users is
. guaranteed.
® A mechanism of... » Governance rules
» digital technology @ Control the flow/usage of data in compliance with local
» organizations laws

» 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
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Data Society Alliance

PART 2
DSA/DATA-EX
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Data Society Alliance (DSA)
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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
'v’v v - >
w4 DATA-EX

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
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GAIA-X
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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
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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

G
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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
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Data Spaces Week 2024 (Oct. 7~11, 2024, UTokyo, Japan)

Data Spaces
Week 2024
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After DATA-EX: “All silos are federated using connectors”
N

I I I DATA-EX Common Services by DSA
— Log Server Federated Data Catalog Authentication
IdP m Bob g Server

mken a 2(( M

Data Space
Powered by é:i’:‘ DATA-EX

Data Society Alliance

)

Connector

8 m Alice

Connector

—~— L Connector

8“ foo

The EU-Japan Digital Week is organised as part
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High Level Architecture Model of DATA-EX:
Data Providers’ View and Data Users’ View

BIEI Bob 8“ Alice

Alice want to get z003.

Bob want to get y002.

y002

Wide Area Data Pool

Virtualization with the DATA-EX Platform(Federation Architecture)

002 003
001

@l enl, en .

2025/4/2

Data Users’ View

Regardless of the data
controller or the location
(address) of the site,

Data can be acquired simply
by specifying the unique ID
assigned to the data.

Y(DATA-EX

Data Society Alliance

Data Providers’ View

As usual on your own site/
Own your data/
Manage individually

24
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“Connector”-based Federation Architecture

Your Data Platform @& > > &:?)X{ DATA-EX

Data Society Alliance

bl

Cross-Domain
Global Dataspace

Your APIs
and data formats

Translation

——@-D-

h
Connector
\_/

Domain-Specific
Existing Local Data Platform

Standard APls
and data formats

25
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Cross Domain Data Exchange (CADDE Data Exchange)

Cross-Domain

ata users ata rroviaers
(CADDE Data

Exchange)

Data Registration

Data Catalog
Search

Catalog sites B

Data Catalog -
Data Management =
Retrieval S e Authorization
g <%
Data Processing e 2 Authorization
o
0
pData |IB 3 o
Structuring g Data Exchange S Data Data
Q (B g Manage Create
Data 8 a ment Data
i = o= Create
Conversion (o)
= suppor‘t
Data Chain Data Data
Lineage providing Accumulate
Confirmation
Data linage Cross-Domain Authenn— Contract D°ma'” Domain l Catalog I
Vocabulary Vocabulary =-=
Mgmt Search cation Mgmt BUIldinG ReDOSITOries

l creating tool '

Support services
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System Overview of CADDE Connector Modules
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Data Exchange History Management in CADDE

History management of end-to-end data exchange among multiple organizations

7-4
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History log of end-to-end data exchange
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History management functions of data exchange
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Federated Data Catalog (Metadata Federation Mechanism)
--:More than 150,000 open datasets are collected

Searching datasets
by “COVID 19”

Many metadata are obtained by
searching open data catalogues
managed by city governments in Japan
in a federated manner.

Kobe City /

| ———
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External Specifications of SIP CADDE 4.0
https://github.com/CADDE-sip/documents /tree/master/doc/4

O Product Solutions Open Source Pricing Search or jump to... Sign in ‘ i

3 CADDE-sip /documents Public £ Notifications % Fork 1 Y7 star 0~

<> Code (©) Issues 1) Pullrequests () Actions [ Projects (@ Security |~ Insights

[ Files documents /doc/4/ (D
P master - e “ CADDE-sip2 Hotfix 20230331 (#1) &a ab39183 - 10 months ago D) History
Q Gotofile
Name Last commit message Last commit date
> contacts
v doc
> 1 50_VA_SMBH Hotfix 20230331 (#1) 10 months ago
>
e D readme.md Update readme.md 10 months ago
> 3
I v e readme.md =

> 50_Va4_5hEBtEAR

[ readme.md

4. External Specification(APIs)

> 5
> 6 CADDED##HE & — E X DABHARTH AP (BEPLY —EADRXY N7 —02RBUTHBT 21 VI 71 —AER) 2EHELI
, BHTY,
7
v ERERVIIEVRICDVT

[ CADDE_va_document_list_20... . N .
A7+« L7 kY (documents/doc/4)) ICHEME N T WS EROEEE . SIPABHET—5EREERMESRE IV Y - 7L (BXBESK

[ readme.md Ret, TTUEYAT v/ UBRA, BRXSHBITRER. KPRFBMEEEA W8 - X7 AHREN EWEPWER. HXa
[ LICENSE #HY1F+2) T,
JYIAF4F - AEVX R 4.0 EBE 51~ A(CCBY 4.0) CHREL £ T,

[ README.md
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SIP CADDE: OSS for Dataspaces in Federated Architecture
https://github.com/CADDE-sip

O Product Solutions Open Source Pricing Search or jump to... Sign in ‘ Sign up ‘

CADDE

() Overview [ Repositories 5 [ Projects @ Packages A People 1

Popular repositories People
connector Public cdl-front-server Public .
2023&3 AR5 FF @SR 1% 5 (CADDE) 202343 A KA EIRAEAE
@Python w7 %4 Q@Java w2 %1

Top languages

@ Python @ Java @ Go @ HTML

cdl-chaincode-go Public documents Public
2023E3AMRREEFREE(TOY I F—vTOT3L) SIPRFHT—FEERBORF2 AV b

@G0 w1 ¥ Y1

catalog_tool Public

2023%3Ak NS OTERY -

OHTML %1
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Discussion 1
Interoperability
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Five Technology Facets for Data Interoperability
Lesson from DATA-EX, “Interoperability is not so simple”

Social Interoperability

Tool Interoperability

Interoperability
(Meanings of Data)

Interoperability
(Syntax and Lexicon)

Access Interoperability

Interoperability of License, governance rules, business customs, ...

Interoperability of tools dealing with data
such as programming languages, data utility libraries, ...

Interoperability of semantics (meaning) of data
such as vocabularies, parameterization, units, ...

Interoperability of syntax (data formats) of data
such as file formats, parameter data format, character codes, ...

Interoperability of data exchange interfaces
such as communication protocols, APls, data query languages, ...
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Discussion 2
Al plus Dataspace
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“Federated AI Agent” [koshizuka-lab, 2025]

RAG “FAA”

Federated Al Agent

Vector Indexed
Text Database

Data Spaces

36
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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

Big General Al Al Space

2025/4/2
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Discussion 3
Biz Model of Dataspaces

How do we make money for dataspaces ?
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Biz Model of Data Platforms: “Mega Platformer” Model
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Collecting Data
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Biz Model of Data Platforms: Simple “Dataspaces” Model
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Biz Model of Data Platforms: “Big Analyzer” Model
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THANK YOU FOR YOUR ATTENTION!

[n Noboru Koshizuka /i &

noboru@koshizuka-lab.org
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