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Smart City Services:EHE TREIY D

CLEAR STREETS ...0x00m

On Jan 20, 2012 the Chicago area got 6 to 8"
of snow. See what streets got plowed and
when.

Which streets were plowed and when?
from to

101/20/2012 10:00 AM | 10172172012 6:00 PM

Search for an address:
| Enter an address or an intersection ...

m reset map | refresh page

Last updated: Jan 21, 2012 8:19 PM
NOTE This is a work in progress. Some plowed streets may be missing.

within ...

|| 1 mile $

On January 3rd 2012, the City of Chicago launched Plow
Tracker, an app that tracks the city's snow plows in real
time. This app uses the same data. By knowing where
the plows are, we've figured which streets have been
plowed. More »

Built overnight by Derek Eder and Forest Gregg. Send us feedback

Disclaimer: Map may not be accurate. Do not use to make decisions.
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JVLtzOFHdCity OS Architecture
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OASC SynchroniCity Architecture

Northbound interfaces

Catalog Order Revenve Feedback and
Management Management Management Reputation

SLA and Transparency
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Event
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Adapter Command dispatcher
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JebBoup W aja0Q

Data
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Authentication
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Accounting

Platforn Monitoring

; Context management APls

Data Protection
and Privacy
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X 9.7: OASC SynchroniCity Overview ’5



(C) 2019 Noboru Koshizuka, All Rights Reserved.

EPEm : Industrial Data Space/International Data Spacem (R-1Y)
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Smart Services
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Real-time Systems
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CITY HUB (88El)

Use case &
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oru Koshizuka, All Rights Reserved.
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EPREIR : AWS Smart City Reference Architecture
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EBREIE : Microsoft Azure Digital Twins

(C) 2019 Noboru Koshizuka, All Rights Reserved.

2020/8/6

e — Social
" Municipal s = e —
P ¥- y ol = Optimization
/ @ Economy Environment O
“,x' ~
.f‘:! ° ‘ g~ —— '
W L <
vV v Smart - 4 ™~ \ Logistics
D ® NE RN e
ary y \ 5
n Buildi k. o2 s
' Responsive LLL @ 0 e A W/ N TrafficFlow
Store ) ! ptimization ; \ s 33
e @ Home %/ Optimization Connected '
. 111 (11] i ¥ Energy ) FACTORY o
: NRRG LI ; @ Management K
7 - oo
5. T rl :I: L P :
e aw "o Comms )
.u b Network /
iz @ "8 e Optimization
el ] ol @
= Vg
== ' ) o _
" y . Connected
| ILDI
| BU LDING | Ig ql HIGHWAY

Connected \ :
GRID ' &

o @

Intelligent N i e
Supply Chain s ‘ ._xl ;
Dévices & Connected Traffic
Connected 0. VEHICLE Sensors &
Fleet Digital Cameras
Signage Automated
Car System

29



(C) 2019 Noboru Koshizuka, All Rights Reserved. 2020/8/6

EZEm : ET City Brain (Alibaba, China)
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» Alibaba®Smart City Data Architecture
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EfREIF : FIWARE Architecture 2015
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Smart City High Level Structure

Digital Open & collaborative

B. Key cross-city delivery processes

Strategy management Citizen-centric service management

[B1] City vision

Well-being

[B9] Delivering
integrated,

[B8] Empowering
the city community

citizen-centric Attractiveness

services

through city data

[B2] Leadership and governance

Social cohesion

[B3] Collaborative engagement

mBusino&k&cs
[B10] Identity [B11] Digital

and privacy inclusion and
£ P i s citv’s interonerabili seds
[BS] Mapping the city’s interoperability needs management channel

Citizens

[B4] Procurement and supplier management
C. Benefit
Realization

management :
Preservation and

improvement of

[B6] Common terminology & reference model
environment

Responsible
resource use

Digital and physical [B12] Managing smart [B13] IT and data [B14] Open, service-
resource city developments & resource mapping & oriented, city-wide IT
management infrastructures management architecture

JUDWINIOP SIY) JO 3.INIIN.IIS [9AI[-YS1H — ¢ 2an8iy

Resilience

D. Key risks Strategic clarity Leadership

Collaborative engagement User focus
Achievable delivery Future-proofing Benefit realization

Supplier partnership

¥ 9.6: High Level Structure of ISO 37106 (ISO 37106 & »)

32



UK Smart City Framework
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Figure 1

High-level structure of the SCF
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A. Guiding principles

Visionary ”

Citizen-centric

|| Digital

”Open and collaborative

B. Key cross-city governance and delivery processes

Business management

[B1] City vision

[B2] Transforming the city’s operating model

[B3] Leadership and governance

[B9] Empowering
stakeholder-led
service
transformation

[B4] Stakeholder collaboration

[B5] Procurement and supplier management

Citizens

[B6] Mapping the city’s interoperability needs

[B8] Smart city roadmap

[B7] Common terminology & reference model

[B11] Identity
and privacy
management

Citizen-centric service management

[B10] Delivering
city-led
transformation

Businesses

[B12] Digital
inclusion and
channel
management

Technology and digital
asset management

[B13] Resources mapping and
management

[B14] Open, service-oriented,
city-wide IT architecture

D. Critical success factors

C. Benefit

realization
strategy

\

9.5: BSI PAS 181 Smart City Framwwork (BAS PAS 181 & V)

710Z:181 SVd
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Smart City@PDCAY 1 JJL

Strategic steps

Context
- Organization including
relevant purposes and
issues
- Interested parties
- Scope
- Management system

Leadership
- Commitment
- Vision and mission
- Policy
- Allocation of roles and
responsibilities

Improvement
- Corrective actions
- Continual
improvement

Operational steps k

Support
- Resources
- Competences
- Awareness
- Communication
- Documentation

Planning
- Risksand
opportunities
- Significantissues
- Objectives and plans
including use of
metrics and indicators

Operation

- Planning
- Control
- Corrective actions

Evaluation
- Monitoring using
metrics and
indicators
I - Internalaudit
a - Management

review

A more
sustainable,
resilient
and smart
community

Iterative
process

NOTE Strategic steps are iterative, while operational steps are sequential. It is their combined

implementation that helps communities become more sustainable, resilient and smart.

Figure 1 — Relationship between PDCA model and this International Standard

& 9.11: Smart City ® PDCA ¥4 Z )L (is037101 & b )
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Smart City Delivery Principle

Visionary
A vision for our city’s future
which is clear, compelling and jointly

owned by all key stakeholders

Resilience Preservation and improvement Responsible

Well-being Attractiveness of environment Social adhesion resource use

Citizen-centric Digital Open and

collaborative

We believe:

« indetailed and
segmental
understanding of our
citizens’ and businesses’
needs

¢ inspaces and service
built around citizens’
needs

« that trasformation is
done with citizens and
businesses, not to them

We believe:

« in enabling the ubiquitous
digitization of our city,
with connectivity and
integration between
people, places, and
things across the city
needs

« ensuring the inclusive
digitization of our city,
with no stakeholder
group left behind

We believe:

e« in creating spaces and
opportunities for new
collaboration

« in opening up the city’s
data to drive innovation
and create new value

e in building city systems
that are flexible and
adaptable

¢ insharing and reuse of
city assets and services

The city’s physical, spatial and ecological environment

Figure 4 — Summary of smart city delivery principles

12.2: Summary of Smart City Delivery Strategy (ISO 37106)
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Smart City Operating Model

o
Citizenw Business

Impact:

i :

| City information marketplace . o LG
Cistomer : - ot o e (City data unlocked from individual
delivery | Social O o silos

| entrepreneurs SMEs . . .
______ O citizens . e Logical separation of data, service

Start-ups OO O O O : ivery i
oo channels and customer delivery layers

Community

Universities groups

e Externally-driven innovation:
— Enablement of new
marketplacefor city information

Citizen-centric service management

| IINEEEEEEEEEEN |

Strategy management

| IIEEEEEEEEEEEN !

Digital and physical resource management

and services
— Citizens, SMEs and social

Integrated
city-wide
governance

entrepreneurs enabled to
co-create public services and
create new value with city data

n ternally-driven innovaioy

wﬂ\ﬂ“}"dﬁven innoVaﬁo n

e Internally-driven innovation:

20 =ik — Improved and integrated
Data o ool £ 8|3 . .
g 2lg =l |B|E service delivery
= -1 B _| 8| S o
: T8 £ 5|8 — Resource optimization
_______ = - — R~ Rl
=lalel 1818 2|8 o T
Technology = E % 8| |E|5l2|5 e Ability to drive city-wide change at
=8 Q =
infrastructure S| @ [ = S EEEE R E

Figure 2 — A smart city operating model: where cities are moving to

9.12: Smart City Operating Model (iso37106 & ) .
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CPaaS.io Project Partners

NEC

" UNIVERSITY OF
¥ SURREY
(Trials, Stakeholder Group)
X Avatardann .\\
x THE THINGS

NETWORK

(Stakeholder Group)

@ Stadt Zirich

(Stakeholder Group)

Fachh:

ochschule
[ ] §

iU IRSTYOr TR0,

\.{ Technology

a5 Microsoft

ACGESS

LML

Ubiquitous Networking Laboratory

(Trials, Stakeholder Group)

@ HLig

City of Sapporo

(Trials, Stakeholder Group)

(Trials, Stakeholder Group)

HWRE™M

Yokosuka City

37



CPaaS.io Project: Smart City Platform Project between EU and Japan
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IoT Discovery

Knowledge Layer
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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 GOVERNMENTS IN THE AGE OF BIG DATA AND SMART CITIES

50

\WJ/

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 SOCIETY

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

GOVERNMENTS IN THE AGE OF BIG DATA AND SMART CITIES

‘ 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 ]
Information Service Layer Foceraton s | Security Layer
[(u2 Open Data Catalog | [ IoT Translation Engine Open API ‘ KeyRock ‘ XACML ‘ ‘ CAP ‘ PEP Proxy ‘ CP ABE ‘
@ Manager
,,,,,,,,,,,,,,,,,,,,,, e
Semantic Integration Layer 2 EO;(&;( 77777777777777777 ;m;E;S’ -
ucode Manager UcR Manager 5 WEDE e Management
<
ucode RP. UcR Query Protocol N P 10T 1T i FS"QF“’W
D Resolution — SPARQL-Based £ nowledge (| pycovery || Broker Contex Service
— IoT Service Finding — REST-Based g Server roker Orchestration
& Z —
,,,,,,,,,,,,,,,,,,,,,, 3 10T Devices
£
SPARQL Agent loT Agent
Open Data loT Aggregator CPaas.io @ QL Agent X
Distribution | | — Tunneling _ Personal Data ‘ Protocol ‘ Protocol ‘ Data ‘
Platform — Access Control st Adapter Adapter | | Handling
Devices Devices
(u!g;;:g:nzeo) ‘ucnde BLE‘ ‘ucode NFC‘ ‘ ucode QR ‘ ‘ Device ‘ Device ‘ ‘NGS\ Dev\ce‘ ‘NGSI Devvce‘

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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[3] http://www.mlit.go.jp/report/press/sogo12_hh_000181.html
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Every Street In Paris To Be Cycle-
Friendly By 2024, Promises Mayor
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| é;%" HM Government

Encouraging Cycling and
Walkingg Py

Funding will improve cycling and walking infrastructure
to encourage healthier and greener travel habits

m REKA

» £2 billion package to create new era for cycling and
walking

= JHW
» largest ever boost for cyclists and pedestrians

» emergency bike lanes and streets will help support
transport network

» trials of rental e-scooters to be brought forward to
increase green transport options

» government working with leading tech developers to
reduce crowding on public transport

| A% HM Government

E-Scooter Trials

New laws could see people
using e-scooters on UK roads
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Apps could improve

journeys and reduce

the risk of a second
spike in coronavirus cases

| 25% HM Government

Funding Charging
Points

More charging points are being installed in
residential streets across the country to
encourage greener travel habits

Cycling action plan

Making London the world's best big city for cycling




SNWTEUDBDEH (BRI DIEKRE 2.0 PREERS £D)

25292k (ABRKTIBAN) H—)LI)avsry (AAKNIBHEA)
; T 4 2 s

(%) LEHRAZRRBEN (ESELRIRT HKK20(2020848108)) KYSIH. WThERFIYOTH, 70



The Times 'lop Ten B( stseller

__,&*‘

\ THE DANISH WAY ¢ ==
TO LIVE WELL

«*?m 0"

N

kMWM

4~

WMW’

/ h\\

\OOO..O...OOOO/

MEIK WIKING
-

nod“’

From The Happiness
Research Institute, Copenhagen

. HYGGE®
FEEdl

UI»*Z#D%E@@EﬁBEBén\EﬂM
ﬁ&(ﬁﬂthﬁ&ﬁﬁfﬁ%:t(?)?—a
l:ll:l\ JJLUI_ E)

BEE{BEIT DB OOBRV BRIASERZ/ED
I EVSHEEE

=12, + Digital (FUL7E0Y

71






B (CHITDA

*DEI{E

Wellness, Wellbeing, Happiness, Sustainable, .

=Jplic]

Yir ﬁ“_

s

U C.

=Jplic]

EECEIVWT,
EBICE NS T EHTE B

L (CEENT,




T—9 EAlIZ

BEMICEKTF UEWEETE (BE).

BEBEERY FT—J DRKRDFER

With COVID-19
New Normal

Wi fiBED &E L

2)




With COVID-19 New Normal

S A O): N
> FTUWHESR - BYDES#E
O LEWZERBICKDHFTUWEHE
> BEILINDENZEE & ENFE
¢ BEETHEAL, AETHERL

m B {FE—Mb
> J— =3V /NIFI\NET—T 3
>/
> REDEE

RNV TIVIANDIEA
> WO THTEBZEHD

> HEVPKEANDEZ EFERICE Z 50
=

WTrIIIL+IVE—FDEA
» TLT—U (EEHH)
> EfEEE (BEDERL)
» =fRZE (ERO=RL)

REEY T DZEA

> ADBEETIC. E/PY—EXANE
95

mEHZER IR Y IR ST ?
> WSEEEHHEIT D&, BENETEN
» BIRLTHDE, #HHZEAEF "ESH
) & Sk OREDIRU

u SRR T AR TR
» T V5 )L HAREBHERE

75



COVID-19
City C
IECEDZLEE?



Bl E

noboru@koshizuka-lab.org
http://www.koshizuka-lab.org/



