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TRON Project (HA. Since 1984)

#u TRON Project (1984 E)
» The Realtime Operating system Nucleus
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“Highly Functionally Distributed System”

» “MTRON” (Macro TRON)

» “Computer Everywhere Environment”

Figwre 1. Mighly Functionally Distributed Systers Entéronment

Dr. Ken Sakamura: “TRON Project 1987”
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HT-Kernel 2.0
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Examples of Products Operated by TRON OS or T-Kernel
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LEXUS (TOYOTA)

iMEVE (MMC) DVD 800 Navi (Robert Bosch GmbH) Car Navigation System (TOYOTA)

Multi Angle Vision (Fujitsu Ten)

DVD Recorder (HITACHI)

toud 36

Auto-play Piano (YAMAHA) AQUOS (SHARP)

Colorio (Ink Jet Printer) (EPSON)

Ink Jet Printer (RICOH) Laser Printer (RICOH)

Digital Professional Camera (NIKON) Digital Professional Camera "Hayabusa 2" (JAXA) Epsilon (JAXA) X-ray equipment (Konica Minolta)
(SAMSUNG)
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IoT (Internet of Things) : EJDA5—%Yh
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® Ubiquitous Computing
B Ubiquitous Network
W Pervasive Computing
u M2M

B Ambient Intelligence
W Tangible Bit

W Embodied Virtuality
W Smarter Planet

n Y (REEE
mEZThHaAYEa1—%
BRI AT A

10



e
H491EFH AFE AT

11



(C) 2023 Noboru Koshizuka, All Rights Reserved. 202873/9

Every Facility is controlled by RESTful API via Intranet
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JEITA Green x Digital A>Y—-37 A (2021~)
https://www.gxdc.jp/
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ANEAFSIP Smart City W AFSuper City EE MaaS
Architecture, 2020 [1] Architecture, 2020 [2] Architecture, 2020 [3]

[1] https://lwww8.cao.go.jp/cstp/stmain/20200318siparchitecture.html
[2] https://www.kantei.go.jp/jp/singi/tiiki/kokusentoc/supercity/pdf/sogowgchukantorimatome.pdf

[3] http://www.mlit.go.jp/report/press/sogo12_hh_000181.html -
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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.
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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
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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

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.
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