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PART 1
Background
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Era of Data



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

Data Growth over the years

78 yottabyte

We are here

Unstructured data

structured data

2010 2030
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“Trusted Data Space”: Next Generation Cyber-Infrastructure

Competitive Layer

lA; OO % Service Layer

Society 5.02RRIH3VA/N— - TJ14ID)-Y—ER /

Smart Greenx Land Disaster COVID 19 Cyber-Physical Services for Society 5.0
Cities Digital Resilience Prevention
A A
‘IIIIII Illllluﬂm-m%mjIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

:‘ Data Layer “
. . v Pri Enhanci = . Wy -
: comuzion | LAY Rt EEEDH3I0— )57 —52=0m / :
- #/GAI A-X [;X;A_AEX Catena-X "/ Trusted Global Data Space .
= e e, Data Society Alllanee  Autometive Newwork :

71| data-infrastructure.eu
QIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII?IIIIIIIIIIIIIIIIIIIII EEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN EEEEEE NN NN EEEEEEEEEEEEEEEEEEEEEEEER®

Network Layes Cooperative Layer
1>9—-32yb / The Internet

New Communication Infrastructure

5G Network, Beyond 5G / 6G Network




1-2
Soclety 5.0 and DFFT .7 e

~
.

) L] o
/’ ~~’.
! o, .. ,". .
.' .o x" L4 .
° ‘ .. .
: K

Japan vision for th§"f:u.3:ii1.j'e,°di.gitalize'd society

"'... ®ee e o o



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

Japan’s Vision of Future Digitalized Society

Society 5.0
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Feature of Society 5.0

Cyber-Physical World

Current information society (4.0) Society 5.0

i
Cloud -7+ . Big Data

il A, | Atificial

Person access, and retrieve and
analyze the information.

Apersonsearches  Apersonanalyze  Robots produce
by navigation Information under control
system ’ , of human
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Japan'’s Vision for Data Spaces

DFFT: Data Free Flow with Trust




PART 2
Initiatives 1in Japan
Related to Data Spaces™ " -

L]
w®e o
L]

e o P
' y ..40
.{ .o ;‘” .
s & e .
o ! . .
- g
5. .:. .
;.
oo o ®e

...'...' u! \ \0. 4

Y N .
& [ ] [ ] Y ..



(C) 2024 Noboru Koshizuka, All Rights Reserved.

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

2024/3/11
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Domain Specific Data Sharing Platforms (15t Layers)
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Ex. 1: National Government Pyblic Open Data https://data.e-gov.go.jp/info/en

W 22,192 datasets are published (Aug. 3, 2023)

@ -G OV Data Portal

Datasets

Providing Organizations

Showcases

Communication

@ Language Login New Registration

List of database

Organizations

~+ Government Agencies

Clear Filter Search

Category
Public Finance (5584)

Business - Households...
(3510)

Justice - Safety - Envi...
(2532)

Agriculture, forest... (1727)

Education - Culture - S...
(1644)

Search Datasets

What are Datasets? 9

4

Search datasets...

Search Tips 2

22,192datasets found

22192item K«

Relevance v

Download Selected Meta Data

1 v /1110 > » Displayed Results

Ascendinga Descending v

This dataset has no description

20

v

17
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Ex. 3: Local Governments Engaged in Open Data, in Japan (June 1, 2023)

W 81% (1,449/1,788 local governments) were taking such measures
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Ex. 3: Public Transportation Open Data Center https://odpt.org/en/ E'PT

Collecting data from many railway companies, ik o Opes i R e
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NBWFEHRE (OLIIZTLR) |
Metropolitan Intercity Railway

)ﬂ bus companies, taxi companies,...

Ferry related data

Aviation related

# / Datasets
Y Organizations

HEUB3SH/E / Bureau of ... €
R 3SESE / Transporta... €
FHA kO / Tokyo Metro @)

HORESERELE / TWR Rink... @

o
R (ERR) /Karatsu ... @
SEBHE/ L—)L/Tokyo T... @
FE/(R / Seibu Bus @
B D58 / Yurikamome @)
HA&UCR / Tokyu Bus @
Show More Organizations
Y Groups

There are no Groups that match this
search

Y Tags

ill-railway @)

Provision of data In standard
protocols and standard data
formats via the Internet, etc.

Service developer

Bus related
data

Facility data

Datasets  Organizatins  Groups  Avout ([

Search datasets... Q

131 datasets found Orderby:  Relevance v

/(R /TR #R1HHER / Bus route information of Seibu Bus
BEER/ O/ ZEBRWEERHLET. /Bus route information of Seibu Bus

BEMZ U PILY 1 LHFEWE / Flight departure information of Japan Airlines

BAMZOU 7Y A LAHREMEERSL X T, /Flight departure information of Japan Airlines x fti#HEfiIC & 51— K>«
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https:/www.senryaku.metro.tokyo.lg.jp/society5.0/digitaltwin.html...

BERMHZER /CA0% —2 3 V1§ / Bus location information of Transportation Bureau, City o...

BERHZEBOHE/ RO/ A0T7— 3 Y IEEERSLUET. /Bus location information of Transportation Bureau, City of
YYokohama

Public Transportation
Open Data Center

Service developer

Chair -
Ken Sakamura g |

General user Dean of |N|AD, TOVO /r.\
S University

Board Members
East Japan Railway Company

General user \JRﬁEm

(Customer)

Microsoft Japan Co., Ltd.

" Microsoft
Simage NEC Corporation
Special Supporting member

NEC
i Google Japan G.K. Go gle

Director-General for Policy Planning, Ministry of Land, Infrastructure, Transport and Tourism

Director-General for Policy Planning (telecommunication), Ministry of Internal Affairs and Communications

Deputy Director General for Road Construction and Maintenance, Bureau of Construction, Tokyo Metropolitan Government
Board member, Bureau of Urban Development, Tokyo Metropolitan Government

I Observers

ICT Strategy Policy Division, Global ICT Strategy Bureau, Ministry of Internal Affairs and Communications, MIC
Advanced Information Systems and Software Division, Information and Communications Bureau, MIC

Regional Communications Development Division, Information and Communications, MIC

Information Policy Division, Policy Bureau, Ministry of Land, Infrastructure, Transport and Tourism, MLIT
Regional Transport Division, Policy Bureau, MLIT

Comprehensive Policy Planning on Transport, Policy Bureau, MLIT

Policy Bureau New Mobility Service Division, MLIT

Railway Passenger Service Policy Office, Railway Bureau, MLIT

Coastal Shipping Division, Maritime Bureau, MLIT

Planning Division, Aviation Network Department, Civil Aviation Bureau, MLIT

Bureau of Urban Development, Tokyo Metropolitan Government

I Members (100 organizations as of October 1, 2022 *including Board members) 19
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Open Data for Realtime Information of Public Transformation in Tokyo
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Public Transportation Open Data Programming Contest (2014, 2017, 2018)
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Number of registered programmers
2,200

Number of Developed Apps

281
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Developed apps (1/3)

D F Mg 108
A8 D PN 6l

el S REDE (AED)

>> 1F <<

—_ LFRAAD  WFRAED  WLFRADD

\ % - — - - L
Hw R
ﬂ)"’ pagy .
o o - 3] ®OE RHO
“\a " —— ﬂﬂs 6 | i
9 ) 58! 2409 |

G LA L) RBEWNF -

REwETR o
O 1B RRET7—> K J

TOREBASA!

Tl E 1949 ¢ PG 2 08 1950 ¢ ¢ & = 8 19 @ # > @ 5
NABBR MapViewBusRouteActivity Q =Y SHIIES ) Q =T SPIIES )

2*??_53_3_5 (2564) - e Sy o W F1v0LERERS (ER

19:33 [C FtREHR AE=T B8RAl 3679 ES 1] AN — @R 1S [BRR) (<A ERERT (496 : HB1Y ] CEY
_ - Y-ERALYI= ’1\@\ Mo TLET! FL7

AB="T B8RAT (3679) 19:45|CEAFRPIRI = HF R N

19:45 [C MAFKPINELR R x THAN 1 — —

= ’ N R BW SSER EER w'._‘ e o= _.
OFERXAR 8 o

I\ mmmse

x
BT '
ZE0 iy R 2@ 2t
4
EL\B’Z/\ A | mmIs =3 &;? S i > -
O . & L @ »na
;‘E%ﬁjﬁiﬂ HB[" BN AR 5NE oM AN BE ; OK
BT —— S e
A*8=T8 0@ 4
_ I;&*ﬁ b~ W R— LR T +
\ $ERERT | Sume. A 5
Gapgle g ,KM Collecting Trains Yanamote-Line

Busreq Collecting train cars stopping at statlons_



(C) 2023 Koshizuka-Laboratory, The University of Tokyo, All Rights Reserved. 2024/3/11
FEETTTTT - EXFCEET Y] BT NIET
ubin.jp c@m : ubin jp c@m : @ app.opendata.ubinjp/hyy BB _ _ oriNavisap |
g - - BBHREIR X v R3 WRRAOAILO:#197m
WERNG ) =+ e
= ”; b *ﬁ%ﬁm% ®43 - “‘“x#m‘_“ = owl |
! W43 =
PmES 12016 FRRADHILO>IILF

BER HE ®43

SvEVIhLAL
) SvEY 4 RINLFREFAN->RRRAUOAIELO
N R 23 v F43
27 IVERR BRINTLEFETA AP

SBET EE@DMt—~BAMBH
AR\ 148530

s 43
BRTS R aR TALRA - FRRADAILO

#E43
W¥e  FEe I FNEF1AmBH
ABL 19 #5914
naY) J’}AWH w43
SN FRBFAT > BURA
py B 1;;44 ™43
iR WAREN RN LF
®43
(i) BRI F
=E ARETRA 1:;5;4
N2R i
=

LapppinPedia

Collecting wrapping trains running in Yamanote Line

O Tl 8 1947 .l SoftBank 3G L 18:56 CRES (om0 «Sdnisxios 0 «¢<4liss]
—3 ~ T e Fi A~ A [~ ~ S~HAr A
RRERBAtVY BE - BEEUY okyo Station NA YKy o Station NA
e Shopping e Station facility

B
2F 75 v hih— LA BEROBR NFC tag is touched! North Court Yaesu
INA 2 N—F 4 AV ETERE Entrance
g 5-6&#— L
INREBHR
ZMEr 7T oY Guide Map (In North
ZDfth 20135038 19H 18:39:28 FB5 Court)
il HiR) &8 20.2°C 0o
s = |21¥0v 240y h— é 68% 2 ZHNES>TWBDT, Filild
R = (FiLiEs) LY TNIVHFEHHD I W Guide Map 2(Near the
- t Tokaido L
TS5URT HLGRANSTA | AESH RHTT. bty oy
=~ RES - B, S L —
TI5UZ5 | Canera |[FYF VA 7-8&FfRR— L
TR TP ?hlnk?nsgn Ce(mrfl "
TSIAID ? = 7. ransfer Gate (Tohoku,
=N BAUR ﬁ{%ﬁﬁi&%lﬁ 2013403190 18:37:05 = Yamagata, Akita, Joetsu,
ks - ‘ 23.4°C 0o Nagano
g rho s 40y h— 57% \ ¥ 40.( 100.¢
MAP

SuggestingSensor

TokyoStationNavi 24

Eki-Tei Navi




Developed apps (3/3)
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lIoP = Internet of Plants

Kochi
Prefecture

JA Kochi

b

Improvement of
technology dissemination
and cultivation guidance

Result of
Analysis
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Database

“SAWACHI”

loP Cloud

Usage of
Research

Cloud Services
Operation Support

Result of
Research
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Ex. 4: “SAWACHI” (loP Cloud) and Data-Driven Agriculture Ecosystem of loP
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Information Services Provided by “SAWACHI”

Field environmental data

Shipment volume data

Weather data

Market data

Equipment operating
status Data

Camera Image Data

Notification

In-house environment, including
temperature, humidity and CO2
concentration

Quality and grade of shipped crops

JMA-distributed data, including
temperature and precipitation.

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

Fuel consumption of humidifiers and
CO2 generators, etc.

Real-time images from cameras
inside the green house.

Notices from Kochi Prefecture on
cultivation techniques, disease
outbreaks, etc.
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Domain Specific Data Sharing Platforms (2" Layers)
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DATA-EX/DSA (Data Society Alliance)

https://data-society-alliance.org/ XX/ -
PS dta-society-allilance.org }t‘t’A DATA EX

Data Society Alliance
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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.
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. 1. Establish Data Driven Society with democracy of
HR R innovation

2. Develop data-distribution infrastructure for the world
3. Accelerate social implementation with Technology and
B TDATAEX) DR ? Service development
4. Collaboration and Contribution to the World
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Organization of Data Society Alliance (DSA)
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The Japan Dataspace: Nation Level Cross-Industry Data Platform
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Federation Architecture of Cross-domain Data Platform
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“Connector’-based Federation Architecture

Your Data Platform &’I‘ DATA-EX

Data Society Alliance

Your APIs
and data formats
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Domain-Specific Standard APIs Cross-Domain

Existing Local Data Platform and data formats Global Dataspace




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

Data Marketplace
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IDSA Japan Hub, Nov. 2023 [ =y e

(; ’ THE UNIVERSITY OF TOKYO
MoU

e ‘ INTERNATIONAL DATA | | -¢vaw, )
o 4 [ = iy e SPACES ASSOCIATION fbe DATA-EX

THE UNIVERSITY OF TOKYO Data Society Alliance

Yy Interfaculty Initiative in Information Studies
| The University of Tokyo

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

IDSA Japan Hub

IDSA Hub Coordinator, Japan

IDSA Research Lab, Japan

IDTT: International Dataspace
Technology Testbed

Open Datacenter, The University of Tokyo |38
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Data Spaces Discovery Day Tokyo, Nov. 22, 2023

Data Spaces Discovery Day » o
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Data Spaces Discovery Day Tokyo, Nov. 22, 2023
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I
Data Space Technology International Testbed: An Overview

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.
Activities
» Build an open testbed for data space technologies.

$h§ test environment is built in the computer system environment of the University of
okyo.

The test environment is positioned as an experimental environment that can be used freely.

Using the test environment, learn how to use, implement, and manage and operate the
data space system

R&D of technologies related to data space infrastructure and data linkage infrastructure

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

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
Publication of online magazines
Holding training courses and hands-on workshops
Collaboration with overseas data space technology communities
In the future, we want to establish academic society for data spaces.
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International Dataspace Technology Testbed
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CADDE 4.0 Testbed in ITDT at U-Tokyo

Authentication
Server

CADDE 4.0
Federated Data
Catalog

CADDE 4.0 Sample Web App
Data User Developed by
Connector Koshizuka-lab

Open ID Server

Private network

CADDE 4.0 in U-Tokyo
Transaction Log
Server
DATA-EX Operator Data User
Authorizati A e
(ACUC';S(:”CZ;:]L?QI) Uit CaiElet ( Acljczhszrlczjrgligl) Data Catalog
cKAN cKAN

Keycloak

Keycloak

—

CADDE 4.0
Data Provider
Connector
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Data Provider Data Provider
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Data Provider File Server

Connector NAS

File Server
Google Drive
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CADDE 4.0 in International Dataspace Technology Testbed

UT-CADDE

user ID

Password Show

Data
Download

Distribution
Title

hello dataspace

shakespeare

provider1_test Show distributions

UT-CADDE

search word Search

Close

Data Last Updated
Provider Type Time Description
taniguchi ~ TXT 2023-02-28 hello data space E EWTH txtAD Y v ¥
taniguchi  JSON 2023-03-02 https://www.umayadia.com/Note/Note028 WebAPISample.htm
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UT CADDE Demo Video
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Data Spaces Training Program

(U-Tokyo, IDSA Research Hub, Japan)
Society 5.0

[5-1] Data Society | [5-3] Data Trading and Market

[5-2] Data Governanc<=i [5-4] International Collaboration

Whole Data Lifecycle

[PART 2]

[PART 3]
Distribution

[PART 4]
Usage

Generation
Production

Storing IDS

Architecture

[2-1] loT (Internet of [3-1] Dataspaces [4-1] Statistic analysis

Things) Platform DATA-T [4-2] Simulation

[2-2] Sensor networks [3-2] Data-Lake, [4-3] Al
DataWare House, ... [4-4] Machine Learning
[3-3] Block Chain, P2P [4-5] LLM, Generative Al

[3-4] Trust, Security
[3-5] Open Data

[PART 1] [1-1] “What is Data?” [1-4] Web Technologies
Basics of Data [1-2] Data Format [1-5] Multimedia Technologies

Technologies [1-3] Semantics of Data [1-6] Database (RDB, NoSQL, ...) | 49
.
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Example of Web-based “Data Spaces Training Program ”
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This presentation is based on results obtained from “Research and Development Project of the Enhanced Infrastructures for Post 5G Information and
Communication Systems” (JPNP20017), commissioned by the New Energy and Industrial Technology Development Organization (NEDO).
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