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PART 1
Background
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1-1.
Era of Data
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Data Growth over the years
2024/3/11
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78 yottabyte

2010 2030

Unstructured data

structured data

We are here
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“Trusted Data Space”: Next Generation Cyber-Infrastructure
2024/3/11
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Service Layer

Society 5.0を実現するサイバー ・フィジカル・サービス / 
Cyber-Physical Services for Society 5.0

Data Layer

信頼性のあるグローバルデータ空間 / 
Trusted Global Data Space

Network Layer

インターネット / The Internet

New Communication Infrastructure

5G Network, Beyond 5G / 6G Network

Smart 
Cities

Green×
Digital

Land 
Resilience

Disaster
Prevention 

COVID 19

Privacy Enhancing 
Technologies 

AI

Computation

AR / VR Digital Twin

(C) 2024 Noboru Koshizuka, All Rights Reserved.

Competitive Layer

Cooperative Layer



1-2
Society 5.0 and DFFT

Japan vision for the future digitalized society
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Japan’s Vision of Future Digitalized Society

Society 5.0
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Cyber-Physical World 
Feature of Society 5.0
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DFFT: Data Free Flow with Trust
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Japan’s Vision for Data Spaces



PART 2
Initiatives in Japan 
Related to Data Spaces
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……

Overall Status of Data Platform Initiatives in Japan
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Ouranos Ecosystem Japan Mobility 
Data Spaces MLIT Data Platform

Malaysia China

Taiwan …



2-1: Layer 1
“Service” Specific Data Sharing 
Platforms

Data platform for specific services
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Domain Specific Data Sharing Platforms (1st Layers)
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Information Bank (Personal Data)Personal Data Store Data Trading

ManufacturingPublic Transportation

Weather

Local Government Open Data National Government Open Data

Space GeographyAI Agriculture

Academia

Tokyo Metropolitan Government
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Public Transportation



Ex. 1: National Government Pyblic Open Data   https://data.e-gov.go.jp/info/en

n22,192 datasets are published (Aug. 3, 2023)

2024/3/11
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Ex. 3: Local Governments Engaged in Open Data, in Japan (June 1, 2023)

n81% (1,449/1,788 local governments) were taking such measures

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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Ex. 3: Public Transportation Open Data Center     https://odpt.org/en/
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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Chair
Ken Sakamura
Dean of INIAD, Toyo 
University

Collecting data from many railway companies, 
bus companies, taxi companies,...

Board Members
East Japan Railway Company

Microsoft Japan Co., Ltd.

NEC Corporation

Special Supporting member
Google Japan G.K.



Open Data for Realtime Information of Public Transformation in Tokyo
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This information is used by Google Map

Realtime position of Trains

Realtime position of Buses



Public Transportation Open Data Programming Contest (2014, 2017, 2018)
2024/3/11(C) 2023 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.
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Number of registered programmers

2,200
Number of Developed Apps

281



Developed apps (1/3)

OpenData+RailMaping TOREBASA!

Busreq
Collecting Trains Yanamote-Line

Collecting train cars stopping at stations

2024/3/11(C) 2023 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.
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Developed apps (2/3)

HyperTransfer OriNavi

SuggestingSensor TokyoStationNavi

2024/3/11(C) 2023 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.

24Eki-Tei Navi

LapppinPedia
Collecting wrapping trains running in Yamanote Line



Developed apps (3/3)

EkiSen (Eki-Sensors)
Filtering facility information 
using sensors in the station

Ekimachi-App
(Waiting at the station)

Realtime Operation Status 
Display App

BusMap
Visualizing Bus Operation FixtheStation App

2024/3/11(C) 2023 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.

25SpotNavi



Improved 
Products

Ex. 4: “SAWACHI” (IoP Cloud) and Data-Driven Agriculture Ecosystem of IoP
IoP = Internet of Plants

2024/3/11(C) 2022 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.
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Company

Kochi 
Prefecture

JA Kochi

Result of 
Analysis

University
Usage of 
Research

Result of 
Research

Joint 
Research

Cultivation and 
shipping data

Growth Prediction

Data Visualization

Facility Operation

IoP Cloud
“SAWACHI”

Database
Cloud Services
Operation Support

Farms

Improvement of  
technology dissemination 
and cultivation guidance

“Full of Fun” Smart Agriculture

“Effortless” Efficient Working

“Profitable” Income Increase



Information Services Provided by “SAWACHI”
2024/3/11(C) 2022 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved.
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Field environmental data In-house environment, including 
temperature, humidity and CO2 
concentration

Shipment volume data Quality and grade of shipped crops

Weather data JMA-distributed data, including 
temperature and precipitation.

Market data Ministry of Agriculture, Forestry and 
Fisheries publicly available data, 
including prices of horticultural 
crops in major national markets.

Equipment operating 
status Data

Fuel consumption of humidifiers and 
CO2 generators, etc.

Camera Image Data Real-time images from cameras 
inside the green house.

Notification Notices from Kochi Prefecture on 
cultivation techniques, disease 
outbreaks, etc.



2-2: Layer 2
Domain Specific Data Sharing 
Platforms

Data platform for wide-range services in a 
specific domain

28



Domain Specific Data Sharing Platforms (2nd Layers)
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MLIT Data Platform (MLIT)
Japan Mobility Data Spaces (SIP3)

Ouranos Ecosystem
(METI)



2-3: Layer 3
DATA-EX/DSA

Cross-domain Data Sharing Platform 
in Federated Architecture
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DATA-EX/DSA (Data Society Alliance)
https://data-society-alliance.org/
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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.

Vision

“World of Data-Driven Innovation”

Mission

1. Establish Data Driven Society with democracy of 
innovation
2. Develop data-distribution infrastructure for the world
3. Accelerate social implementation with Technology and 
Service development
4. Collaboration and Contribution to the World

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.



Organization of Data Society Alliance (DSA)
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A Members

B Members
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The Japan Dataspace: Nation Level Cross-Industry Data Platform

Efficient operation and management of 
critical social infrastructure

Disaster prevention and response
Rapid rescue operations, 

provision of appropriate information

Food security and safety Strengthening the 
international competitiveness of Japanese 

agricultural products.

Medical/healthcare/well-being
Rapid emergency patient 

transport to hospital

Bridge strain 
monitoring.

Disaster Situation 
Monitor

weather 
observation Remote Sensing Food production 

environment monitors
Logistics status 

monitor
Hospital occupancy 

monitors.
Patient status 

monitor

Carbon Neutral Society

The Japan “Dataspace”

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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Federation Architecture of Cross-domain Data Platform

34

分野間データ連携基盤
（DATA-EX）

Data Catalogue

Data ID Infrastructure

Data Search Engine

Ontology Management

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.



“Connector”-based Federation Architecture
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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Cross-Domain
Global Dataspace

Connector

Domain-Specific 
Existing Local Data Platform

Your APIs
and data formats

Standard APIs
and data formats

Translation

Your Data Platform



Data Marketplace

36

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.

Data Marketplace is an open marketplace for data 
exchange operated by trusted parties. As 
participants can buy and sell various stocks in stock 
marketplaces, participants can buy carious data 
own by companies and public sectors in data 
marketplaces.

Kyoto Data Marketplace
https://data-market.smart-kyoto.or.jp/

Sapporo-Area Data Marketplace
https://ui.apimarket-sapporo.jp/

Data Marketplaces

Data
Marketplace



PART 3
International Collaboration
IDSA Japan Hub
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IDSA Japan Hub, Nov. 2023
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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IDSA Japan Hub

IDSA Hub Coordinator, Japan

IDSA Research Lab, Japan

Research Center for Ubiquitous 
Information Society Infrastructure
（Director: Noboru Koshizuka）

IDTT: International Dataspace 
Technology Testbed

Open Datacenter, The University of Tokyo

Interfaculty Initiative in Information Studies
The University of Tokyo

MoU



3-1
Inauguration Symposium

Data Spaces Discovery Day Tokyo (2024)
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Data Spaces Discovery Day Tokyo, Nov. 22, 2023
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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Data Spaces Discovery Day Tokyo, Nov. 22, 2023
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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3-1
International Data Spaces 
technology Testbed
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Data Space Technology International Testbed: An Overview

n Background 
► The distributed systems required to build a data spaces are huge systems. 
► For individual companies and individuals (companies, universities, research 

institutes, students, engineers...) , there have been great difficulties in testing these. 
► Even if you say, "I want to touch the data space right now," you cannot touch it. 

n Activities 
► Build an open testbed for data space technologies. 

u The test environment is built in the computer system environment of the University of 
Tokyo. 

u The test environment is positioned as an experimental environment that can be used freely. 
u Using the test environment, learn how to use, implement, and manage and operate the 

data space system 
u R&D of technologies related to data space infrastructure and data linkage infrastructure 
u R&D of interoperability between various data space infrastructure and data linkage 

infrastructure related technologies 
u Once the development of DATA-EX is completed (currently in progress), we will put a new 

component of DATA-EX into operation 
► Formation of a "technical community" for data space technology 

u Publication of online magazines 
u Holding training courses and hands-on workshops 
u Collaboration with overseas data space technology communities 
u In the future, we want to establish academic society for data spaces.

43



International Dataspace Technology Testbed
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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CC

EDC

Orion

CC

EDC

Orion

CC

EDC

Orion

CADDE Testbed

FIWARE Testbed

Systems of Member Organizations

IDSA Testbed

On Premise 
Testbed Environment

Public Cloud
Testbed Environment

IdP for CADDE

IdP

IdP

Dataspace
Gateway

Dataspace
Gateway

SV SV SV...

SV SV SV...

SV SV SV...

SV SV...

...

SV SV...

SV SV



CADDE 4.0 Testbed in ITDT at U-Tokyo
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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CADDE 4.0 
Data Provider 

Connector

File Server
Google Drive

Data Provider

Authorization
(Access Control)

Keycloak

Data Catalog
cKAN

CADDE 4.0 
Data Provider 

Connector
File Server

NAS

Data Provider

Authorization
(Access Control)

Keycloak

Data Catalog
cKAN

Authentication
Server

Open ID Server

CADDE 4.0
Transaction Log 

Server

CADDE 4.0
Federated Data 

Catalog

DATA-EX Operator

CADDE 4.0 
Data User 
Connector

Sample Web App
Developed by
Koshizuka-lab

Data User

Private network 
in U-Tokyo



CADDE 4.0 in International Dataspace Technology Testbed
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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Data
Download



UT CADDE Demo Video

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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3-2
Data Spaces Training Program
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Data Spaces Training Program 
(U-Tokyo, IDSA Research Hub, Japan)

2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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[PART 4]
Usage

[PART 3]
Distribution

Storing

[PART 2]
Generation
Production

Whole Data Lifecycle

[4-1] Statistic analysis
[4-2] Simulation
[4-3] AI
[4-4] Machine Learning
[4-5] LLM, Generative AI
…

[3-1] Dataspaces 
Platform
[3-2] Data-Lake, 
DataWare House, …
[3-3] Block Chain, P2P
[3-4] Trust, Security
[3-5] Open Data
…

[2-1] IoT (Internet of 
Things)
[2-2] Sensor networks
…

[PART 1]
Basics of Data 
Technologies

Basics of Data Technologies
[1-1] “What is Data?”
[1-2] Data Format
[1-3] Semantics of Data

[1-4] Web Technologies
[1-5] Multimedia Technologies
[1-6] Database (RDB, NoSQL, …)

[PART 5]
Data-Driven Society Basics of Data Technologies[5-1] Data Society 

[5-2] Data Governance
[5-3] Data Trading and Market
[5-4] International Collaboration

IDS 
Architecture

GDPR

DATA-EX

DFFT

Society 5.0



Example of Web-based “Data Spaces Training Program ”
2024/3/11(C) 2024 Noboru Koshizuka, All Rights Reserved.
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