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PART 1
The University of Tokyo
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Organization

President
" Board of Directors
Administrative Council
" Education and Research Council
Office of the President
 Administration Bureau
 University Library
The University of Tokyo Archives
[~ Faculties/College
Graduate Schools
" Institutes

National Joint-Use Institutes

Collaborative Research Organizations

r— Academic Promotion Office
|~ Committee for Presidential Initiatives
- UTokyo Global Navigation Board
IR Data Office
— UTokyo Future Society Initiative
== Institute for Open Innovation
— Office of University Professors
[ Office of Senior Professors
— 150-year History Compiation Office
= Division for Financial Management
Internal Audits Office
UTokyo Legal Division
Division for Digital Transformation

~ University Joint Education and Research Institutes
The University of Tokyo Institutes for Advanced Study (UTIAS)

— Interdisciplinary Research Institutes

Undergraduate Education

Faculties/College
Faculty of Law

Faculty of Medicine

Faculty of Engineering
Faculty of Letters

Faculty of Science

m;{;-l
S
&8
Faculty of Agriculture
Faculty of Economics

College of Arts and Sciences
Faculty of Education
Faculty of Pharmaceutical Sciences

The University of Tokyo has a total of 8 Faculties and 1 College for undergraduate education. A key

feature of the undergraduate education at the University of Tokyo is that the first two years (referred to
as the Junior Division) are devoted to the acquisition of fundamental skills necessary for further study.
In the final two years of undergraduate education (referred to as the Senior Division), students pursue

their fields of specialization.

Graduate Schools
Graduate Schools

Graduate School of Humanities and Sociology
Graduate School of Education

Graduate Schools for Law and Politics
Graduate School of Economics

Graduate School of Arts and Sciences
Graduate School of Science

Graduate School of Engineering

Graduate School of Agricultural and Life Sciences

iarasd

Graduate School of Medici

Graduate School of Pharmaceutical Sciences
Graduate School of Mathematical Sciences
Graduate School of Frontier Sciences

Graduate School of Interdisciplinary Information
Studies

Graduate School of Information Science and
Technology

Graduate School of Public Policy

The University of Tokyo has 15 Graduate Schools that offer distinctive education and research
opportunities. The University takes advantage of i feature as a multifaceted university possassing
graduate schools specialized in diverse fields, to provide a broad-ranging, highly specialzed education

system for fostering scholars and professionals with a high level of expertise.
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#" . The number of UTokyo professors and alumni
— receiving Nobel Prizes underscores the Uni-
d’zf:\t\ versity's commitment to excellence. Professor

- ! Takaaki Kajita, who was awarded the 2015 Nobel
Prize in Physics, researched under Special
University Professor Emeritus Masatoshi Koshi-
ba, one of the Nobel Prize in Physics recipients
in 2002. In 2016, Honorary Professor Yoshinori
Ohsumi won the Nobel Prize in Physiology or
Medicine. The significant research breakthroughs
that contributed to Professor Ohsumi receiving
this recognition were made during his time as an
associate professor at the University of Tokyo.

(as of Novenber 22, 2022)

Books and Other Materials

s of November 22. 2022)
In addition to the General Library on the Hongo
Campus, many University organizations maintain
collections of books in their own lbraries. Mate-
nials kept include not only Japanese books, but also
journals and numerous books written in lan-
guages other than Japanese.

Educafion & Research

The University of Tokyo's greatest strength lies in its educational and research excellence.
The new discoveries made on its campuses today become excellent research that benefits
society tomorrow. The University is a place where outstanding students and researchers
cultivate each other’s skills while working together.
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536,799

One indicator of a researcher’'s achievements is
how frequently their academic papers are cited g‘,
N

by others. Papers by researchers at the University of
] : ol
Tokyo are highly cited.

.
L%
“Nurber of $mes that UTokyo pepers pubkshed from 20172022 were cited =58
by papers indoed in Web ol Scerce curng $e same fseyur perod [Scurce
data from the Essertid Scence Incicators detabese, sccessed on Novarber 15
2032)

Start-up Companies

fas of Masch 31, 2022)
The University of Tokyo offers an extensive range of
support for entrepreneurial members of the Univer-
sity community who want to start companies that utiize
research and educational outcomes produced at the
University. Appraximately 430 UTokyo-related start-
ups have been established, and that number contin-
ves to grow.
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The dual structure comprising the Il and GSII began its existence in the year 2000. It is a flexible
network-like organization for graduate-level research and education that seeks to bind together
the various fields of research related to “information” previously carried out separately in different
departments of the University of Tokyo. It is structured in such a way that its two main components
(11l and GSIl) work in tandem while retaining their separate identities as organizations devoted to
research and education respectively. Together they form a creative and innovative structure for
the pursuit of advanced research and education in all areas of the broad academic field of
information studies.

Information is bringing about radical change in all areas of human civilization, including
consciouness and behavior, life and the body, society and culture, technology and art, industry and
the political economy, law and policy, and international relations and the environment. The very
structure of academic knowledge is also being transformed. There are calls for a "restructuring of
knowledge” based on the common language of "information”. It is therefore the mission of the
111/GSII to pursue advanced research and education that reformulates “knowledge” around the
node of “information”. By exploring all aspects of a broadly conceived field of “information studies”,
the aim is to contribute purposefully to the “restructuring of knowledge” with a commitment to the
public nature of knowledge.
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TRON Project (Japan. Since 1984)

¥ TRON Project (Establihsed, 1984)
» The Realtime Operating system Nucleus

$

¥ Ultimate goal is to realize l1oT/Ubiquitous
Computing Environments

» “Highly Functionally Distributed System”
» “MTRON” (Macro TRON)

» “Computer Everywhere Environment”

OFEN END

Figwre 1. Wighly Functionally Distributed Systers Entironment

Dr. Ken Sakamura: “TRON Project 1987”
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MT-Kernel: RTOS for IoT of TRON Architecture

2024/3/11
™ The latest version of TRON OS for small-
scale microcomputer

» For 16-bit single-chip microcomputer and
environments where the amount of ROM and
RAM is limited

» “uT-Kernel” designed to meet the demands to

use small-scale MCU

W Keep balance of two conflicting demands

» “strict specification” for improving the
development efficiency

o
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» acceptance of adaptation/optimization for
improving execution performance
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Vendor B uT-Kernel 2.0

Vendor B Middleware

Vendor A Middleware
Service Profile

Vendor A UT-Kemel 2.0

Service Profile
Vendor B uT-Kemel 2.0
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TRON has been embedded into various products!
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Spaceship Hisaki (Sprint-A) was launched by Epsilon-1 (2013, JAXA)

"Hisaki (Sprint-A)"

» Spectroscopic Planet Observatory for
Recognition of Interaction of Atmosphere

» T-Kernel controls all functions

Epsilon-1: controlled by ITRON
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Market-share of TRON OS in Embedded Real Time OS Field

TRON Usage in the RTOS
systoms. field of TRON
Win32/DOS API o p erati ng sys tems

AUTOSAR OS API

(including OSEK)

Others (o] / @ No.1 in “API of embedded operating systems”
(o) category since the start of survey in 1999

Source: Result of the Survey on Embedded Real-time OS Usage Trends at
Embedded Technology Exhibitions in November 2018 (Tentative result)

| Map of TRON OS User Countries
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TRON Smart House (1989)

¥ More than 1,000 of computers and sensors in the house of 333m?
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Chiba TRON Smart City (1989)
http://lumdb.um.u-tokyo.ac.jp/DKankoub/Publish_db/1997DM/DM_CD/DM_TECH/BTRON/PROJ/CITY.HTM

Computerized city for Human

Future city in which vast number of intelligent objects and communication machines are integrated by highly functionally distributed system

B Function Distribution Basi C Concept
B Space Distribution B Harmony with nature, environmental protection, resource conservation
B Cooperation Distribution ® Comfort, safety and inclusive

B Time Distribution ¥ Increased intellectual productivity/intellectual stimulation
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CPaaS.io Project Partners

(Trials, Stakeholder Group)
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FIWARE-TRON Interoperable Architecture for Smart City Platform

Smart City Service Smart City Service Smart City Service Smart City Service Smart City Service Smart City Service
u2-Based Instance FIWARE-Based Instance
Open API SPARQL <:::> Open API SPARQL
T T T T T T T T T T T T Federation Using - -0 -0 0=
Information Service Layer Linked Data and Security Layer
u2 Open Data Catalog | | loT Translation Engine | | Kokosil Open API KeyRock XACML CAP PEP Proxy | | CP ABE
o Manager
_______________________ 5
Semantic Integration Layer é Context R
ucode Manager ucR Manager S Management Management
<
ucode RP ucR Query Protocol > K lOITd loT loT CDatta t FSOQF.'OW
— ID Resolution ~ SPARQL-Based E NOWIEAGe || piscovery || Broker ontex ervice
— loT Service Finding — REST-Based 8 Server Broker Orchestration
o | | ________
——————————————————————— % loT Devices
i
: SPARQL Agent loT Agent
Open Data loT Aggregator CPaaS.io © QL Ag 9
Distribution — Tunneling — Personal Data Protocol Protocol Datg
Platform — Access Control Store Adapter Adapter Handling
Devices Devices
loT Engine ucode BLE | |ucode NFC ucode QR Device Device NGSI Device NGSI Device
(uT-Kernel 2.0)

FIGURE 1. The CPaaS.io platform architecture showing the components and the federation between a u2-based instance and a
FIWARE-based instance. CAP: capability; PEP: policy enforcement point; CP ABE: ciphertext-policy attribute-based encryption; NFC: near-
field communication. 20
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N. Koshizuka, S. Haller, and K. Sakamura: “CPaaS.io: An EU-Japan Collaboration on Open Smart

City Platforms,” IEEE Computer, December, 2019.

COVER FEATURE
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Noboru Koshizuka, The University of Tokyo
Stephan Haller, Bern University of Applied Sciences

Ken Sakamura, Toyo University

CPaaS.io: An EU-Japan
Collaboration on Open
| Smart City Platforms

Data-driven cities and governments rely significantly on
data collection, management, and distribution platforms.
In this article, we introduce CPaaS.io, a collaborative
project between Japan and the European Union with

the goal of establishing common smart city platforms

for deployment in real smart city use cases.

oday, data are crucial to the functioning of
society. In fact, it is sometimes said that the
most competitive area in information and
communications technology (ICT) is not algo-
rithms but data. The ICT National Strategy of Japan
known as Society 5.0 proposes a data-driven society in
which data help solve problems in the fields of mobil-
ity, supply chains, healthcare, and lifestyle to name a
few. This will generate further economic growth and

Digital Object Identifier 10.1109/MC.2018.2880019
Date of publication: 5 February 2019

COMPUTER PUBLISHED BY THE IEEE COMPUTER SOCIET

increase quality of life. Consequently, both in Japan
and the European Union (EU), data have been termed
the oil of the 21st century. These data come from a vari-
ety of sources: the Internet of Things (IoT) and sensors,
open government resources, social media, and industry
and business repositories, not to mention the wealth
of personal information from individual users. These
can be obtained, linked, and analyzed to extract valu-
able intelligence and transform our society for a better
future. In the deployment of smart city services, pro-
viding a platform for data collection, management, and
distribution is crucial.

0018-9162/18020181EEE

‘ Smart City Service ‘ Smart City Service ‘ Smart City Service ‘ Smart City Service ‘ Smart City Service ‘ Smart City Service ‘
u2-Based Instance FIWARE-Based Instance
‘ Open API ‘ [ SPARGL ] ~ ‘ Open API ‘ [ SPARQL ]
********************** ] Federation Using | g =7~~~ T T T T T - T - ----—-——-—-—
Information Service Layer Linked Data and Security Layer
[ u2 Open Data Catalog | [ o Transiation Engine Open API KeyRock XACML CAP PEP Proxy | | o ABE
2 Manager
,,,,,,,,,,,,,,,,,,,,,, e
Semantic Integration Layer g Context o
ucode Manager UcR Manager 5 Management Management
2
ucode RP ucR Query Protocol > Koo loT IoT coata Fonriow
D Resolution — SPARQL-Based £ nowledge || preovery || Broker ontext ervice
~ IoT Service Finding — REST-Based 2 Server Broker Orchestration
o - -
7777777777777777777777 3 10T Devices
£
SPARQL Agent 10T Agent
OpenData | [ 1oT Aggregator CPaasio °© QL Agen <
Distribution | | — Tunneling _ Personal Data ‘ Protocol ‘ Protocol ‘ Data ‘
Platform ~ Access Control Store Adapter Adapter Handling
Devices Devices
lor Engine ucode BLE | |ucode NFC| | ucode QR Device Device NGS! Device | | NGS! Device
(uT-Kermel 2.0)

FIGURE 1. The CPaaS.io platform architecture showing the components and the federation between a u2-based instance and a
FIWARE-based instance. CAP: capability; PEP: policy enforcement point; CP ABE: ciphertext-policy attribute-based encryption; NFC: near-

field communication.

currently making efforts to build
a Public Transportation Open Data
Center offering information on rail-
ways, buses, airlines, and all other
means of transportation in Tokyo
(Figure 2). The demand for open data
of public transportation has become
very high, and the number of associ-
ation members has increased to 56
corporations (as of 23 April 2018) and
nine observers.

From the standpoint of technology,
ODPT uses IoT and open data for this
activity. Static data, such as timeta-
ble and station map data, can easily be
distributed using only open data tech-
nologies, but dynamic, real-time data,
such as train/bus location and their
real-time operation status data, must
be dealt with using IoT technology

52 COMPUTER

such as sensor networks and geoloca-
tion systems.

Location-aware city guide services
based on open data, Sapporo
International tourism is a big indus-
try both in Japan and Europe. For
example, in 2016, the number of inter-
national tourists arriving in Japan
increased to over 24 million; in the
EU, close to 500 million arrivals were
counted. Clearly, tourism support is a
relevant application for the smart city.
Sapporo is one of Japan's most popu-
lar tourist cities, offering nearby ski
resorts, hot springs, and many other
attractions. Promoting tourism using
digital technologies and a smart city
platform is very much in the interest
of Sapporo.

In a joint project with the city, we
first established the Sapporo Open
Data Association in 2016 with 22
organizations (sapporo.odcity.org).
This association conducts research,
such as studying open data provi-
sioning and its uses for Sapporo tour-
ism and public transportation, and
holds events like application contests,
hackathons, and ideathons; promotes
open data usage; and encourages
application usage on smart phones
during feasibility study experiments.
We have collected, integrated, and
published many data sets related
to tourism, e.g., sightseeing, hotel,
restaurant, and public transportation
information. For the latter, we use the
Public Transportation Open Data Cen-
ter, as mentioned previously.

WWW.COMPUTER.ORG/COMPUTER
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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

2024/3/11
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Domain Specific Data Sharing Platforms (15t Layers)

2 weo f TDPF

P S Next Rittt Tokyo Data Platform
National Government Open Data ocal Government Open Data Internet of Plants

Tokyo Metropolitan Government
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Domain Specific Data Sharing Platforms (2" Layers)
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Cross-domain Data Sharing Platform
in Federated Archltecture (Layer 3)
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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
—BHEEAT - XHRRLBHS language »~ @ O

WA DATA-EX I
Vamoutof s Comeata Gzl TDATA-EX) ki v FEw2Z v DSAKOWT v ERSEW v EBS TSU— v SMAE  QER v DA A_EX

HOME > [DATA-EX) ki3

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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Bt TDATA-EX) H'BEH? TDATA-EX) BO#EHT YT ORRRD L HRER v EWAE v “World Of Data-DriVen Innovation”

TDATA-EX) BE7OS 1% b Mission

. 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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High-Level Functional Architecture of DATA-EX
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Data Marketplace: Initiatives to Transform Data into Value

7 — 55T

7 — 55|

Data market place is an open platform for data exchange(sell and
buy) operated by trusted operators. Just as a variety of stocks are
bought and sold by market participants in the securities market,
data exchanges allow users to purchase data held by companies
and local governments.
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Technologies of Cross-Domain Data Exchange

M The objective of the SIP Phase 2 development of infrastructure Technologies of Cross-Domain Data
Exchange is to establish a mechanism that enables the discovery and use of data beyond the boundaries
of disciplines. To this end, we are proceeding with development based on the following principles

M Approach

» To provide a basic venue and a variety of tools that can be used in order to enable the exchange of safe and secure
data in an open and unrestricted manner.

Distributed federal architecture to connect data distribution in the field.
Designed for compatibility with existing technologies
Highly versatile function-specific hierarchical structure that can handle everything from open data to business data

A variety of services and tools to support various stages of data use, from data generation to discovery, contracting,
exchange, and history management

Linkage with trust infrastructure to facilitate international collaboration

®* o 6600

Simple architecture for easy implementation

B Architecture

» This project proposes a mechanism for data discovery and use across disciplines as CADDE (Connector Architecture
for Decentralized Data Exchange; CADDE).

» In CADDE, data exchange is realized through a network of connectors. Distributed data providers and data users
participate in this network by providing connectors that serve as contact points for each other. In the data exchange
between connectors, functions such as authentication and authorization, contract management, and history
management are invoked and used as needed.

» CADDE provides tools and services to support not only the process of data exchange, but also the functions
required in a series of phases of data utilization, such as data description vocabulary sharing, data discovery, and

data transformation 27
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Cross Domain Data Exchange (CADDE Data Exchange)
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“Connector”’-based Federation Architecture (Data Federation Mechanism)

Your Data Platform &’I‘ DATA-EX

Data Society Alliance

Your APIs
and data formats

Translation )__
N— _” y — - -
I
Connector
S —
Domain-Specific Standard APIs Cross-Domain

Existing Local Data Platform and data formats Global Dataspace
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Federated Data Catalog (Metadata Federation Mechanism)
--:More than 150,000 open datasets are collected

Searching datasets
by “COVID 19”

2024/3/11
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CADDE: OSS for Dataspaces in Federated Architecture
https://github.com/CADDE-sip

O Product Solutions Open Source Pricing Search or jump to... J Signin ‘ Sign up ’

CADDE

() Overview (] Repositories 5 EE Projects @ Packages A People 1

Popular repositories People
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@ Python @ Java @ Go @ HTML
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External Specifications of CADDE 4.0
https:/Igithub.com/CADDE-sip/documents/tree/master/doc/4

O Product Solutions
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Open Source Pricing Search or jump to... Signin ‘ Sign up ’
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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 |a4
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Data Spaces Discovery Day Tokyo, Nov. 22, 2023

Data Spaces Discovery Day . a

' overeign gata sharing
[ |
November 22, 2023 "
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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.




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

International Dataspace Technology Testbed
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CADDE 4.0 Testbed in ITDT at U-Tokyo

Authentication
Server

CADDE 4.0
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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 Science 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
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Example of Web-based “Data Science Training Program”
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“Data is so IMPORTANT that data should be enclosed in a compi

“Silos of Data”
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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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