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IPA/ISEC
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https://www.ipa.go.jp/sec/softwareengineering/std/ent03-b.html
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7.3
7.3.1 0S API
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1 (ON)
API
2 (O (O (0N
API
3 /
7.3-1 oS
(O] (O] /
API 0S
71.3.1.2
EIF
MIMs PPI

(1) European Interoperability Framework (EIF)

European Interoperability Framework (EIF)
35

oS Semantic Interoperability

Technical Interoperability

% European Interoperability Framework (EIF)
https://ec.europa.eu/isa2/sites/isa/files/eif_brochure_final.pdf
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7.3-2 European Interoperability Framework (EIF)

(2) Minimal Interoperability Mechanisms (MIMs)

Open & Agile Smart Cities OASC
Minimal Interoperability Mechanisms MIMs

36

Open&Agile Smart City(OASC) Connected Smart City Conference

2020(1/23@Paris) 7.3-1 Helsink Personal Data
Management, Amsterdam Fair Al  MIMs
7.3-1 Minimal Interoperability Mechanisms MIMs
Related Standards
MIM Point Description References
&[Baselines]
OASC Context Info This API allow to access to real- Reference Architecture for ETSI NGSI-LD
Context Management time context information from loT-Enabled Smart prelim API, OMA
Information | Ap NGSI, ITU-T

the different cities. Cities[SC-D2.10]

Management SG20'/FG-DPM’
MIM
OASC Data | ghared Data Guidelines and catalogue of Guidelines for the definition | [r|wARE, GSMA,
Models MIM | podels common data models in of OASC Shared Data Schema.org, SAREF,
different verticals to enable Models[SC-D2.2] Synchronicity RZ+
interoperability for applications Catalogue of SASC Shared partner data
and systems among different Data Models for Smart City | models]
cities. domains [SC-D2.3]
OASC Marketplace APl | It exposes functionalities such Basic Data Marketplace TM Forum API
Ecosystem as catalogue management, Enablers(SC-D2.4)

% https://www.youtube.com/watch?v=Dkg8X0K-iwY
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Transactions ordering management, revenue
Management management, Service Level
MIM Agreements (SLA), License
management etc.
Complemented by marketplaces
for hardware and services.
SynchroniCity
SynchroniCity
API
7.3-2  SynchroniCity AP’
7.3-2 SynchroniCity API
API
1 loT Manageme loT
nt
2 Context Data loT
Management
3 Data Storage
Management
4 loT Data Mark
etplace SLA

5 Security, Privac
y and Governa

nce

37 https://synchronicityiot.docs.apiary.io/
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7.3-3 38

7.3-3 SynchroniCity

(3) Pivotal Points of Interoperability (PP1)*°
National Institute of Standards and Technology  NIST
loT
IES-City

Framework 7.3-4

% https://gitlab.com/synchronicity-iot/synchronicity-data-models

% NIST A Consensus Framework for Smart City Architectures IES-City Framework
https://s3.amazonaws.com/nist-sgcps/smartcityframework/files/ies-city _framework/IES-
CityFramework_Version_1 0 20180930.pdf
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Technology
B

Requiremants

Figure 1: IES-City Framework Structure

7.3-4  IES-City Framework

Pivotal Points of Interoperability PPI

Zones of Concern ZoC loT
PPI 7.3-5
Southbound Interface IPV6
Northbound
Interface REST API
7.3-5 Pivotal Points of Interoperability
7.3.1.3 0S
(O Semantic
Interoperability Technical Interoperability

(0N API 7.3-6
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IT API 40

IT
41 42 43

Pol Point of Interest

Web
schema.org**
schema.org
(2)
oS API API
(O oS
API
a
API
/
b
Cc
a0 IT API
https://cio.go.jp/sites/default/files/uploads/documents/1020_api_tecnical_guidebook.pdf
“ IT

https://cio.go.jp/policy-opendata

42 https://imi.go.jp/goi/common/

4 https://cio.go.jp/guides

4 https://schema.org/
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API IT
API 43
7.3.2 0S APl
7.3.2.1 API
(1) API
OAuth2.0*®  OpenlID Connect*’ oIDC OAuth
7.3-3
7.3-3 API
1 ID ID
OAuth
2
OpenID Connect
3
0S
(2)
a IT API

https://cio.go.jp/sites/default/files/uploads/documents/1019 api_guidebook.pdf
4 https://oauth.net/2/
47 https://openid.net/connect/
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a OAuth Open Authorization

HTTP
2012 RFC OAuth 2.0
RFC6749 RFC6750

b Open ID Connect
OAuth 2.0

C SAML? Security Assertion Markup Language

XML
2002 2005 2.0
7.3.2.2 API
7.1.1.2 oS
0S
(1) API
7.3-4 API
1 oS
API
2 / 0s
API
API
3
API
4
oS

8 https://www.oasis-open.org/committees/download.php/56776/sstc-saml-core-errata-2.0-wd-07.pdf
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(2)

0S oS API
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( ) NGSI*®/NGSI-LD*°

Next Generation Service Interfaces Open Mobile Alliance
NGSI-LD Linked Data ETSI

NGSI-9
NGSI-10 FIWARE
( ) SPARQL**
Protocol and RDF Query Language W3C RDF
( ) REST/RESTful®
Representational state transfer
u /
i
u
i
REST Web HTTP
RESTful

N

9

50

51

52

NGSI https://www.openmobilealliance.org/release/NGSI/

NGSI-LD https://www.etsi.org/deliver/etsi_gs/CIM/001 _099/009/01.02.02_60/gs_CIM009v010202p.pdf
SPARQL https://www.w3.0org/TR/sparql11-overview/

Representational State Transfer (REST)

https://www.ics.uci.edu/" fielding/pubs/dissertation/rest_arch_style.htm
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( )JSON®3
JavaScript Object Notation JSON;

( YHTTP/HTTPS>

Hypertext Transfer Protocol
HTTP Web Web
HTTPS Hypertext Transfer Protocol Secure SSL/TLS
HTTP

%3 JavaScript Object Notation JSON  https://tools.ietf.org/html/rfc8259
% HTTP https://www.w3.0rg/Protocols/
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71.3.2.3
(1)
API
7.3-5 API
1 oS API oS API
2
3 oS
/
/
4
XBE BERIT
https://www.soumu.go.jp/main_content/00048
3319.pdf
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1.3.2. 4 /
(1)
0N}
7.3-6 /
1 HTTP/HTTPS
API
2 MQTT WebSocket
3
4G/5G WAN LP
WA loT/M2M
LPWAN
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(2)
7.3-7 /
Inter
Operability
( )
API
Semantic API REST/RESTful
CSV, JSON, XML, WMS, Sha
pe File, GeoJSON,
XLSX(MS-EXCEL),
, NetCDF
HTTP/HTTPS,FTP/SFTP,
HTTP/HTTPS
SMTP(email),PubSub,
MQTT, CoAP
PubSubPubPub,XMPP
TCP, UDP TCP, UDP
Technical IP IP
WWAN(4G/5G)
Bluetooth/BLE
WWAN
LPWAN(LORa, SIGFOX)
WLAN(Wi-Fi)
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1 loT
2
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3 loT
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8.3.3

ID
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9.1.1

NIST>® OASC®®

SynchroniCity>’ X-Road®®

9.1.1.1

EU
X-Road SynchroniCity

X-Road

a Ministry of Economic Affairs and Communications (MKM)
b Information System Authority (RIA)
C Nordic Institute for Interoperability Solutions (NIIS)

d X-Road

SyncroniCity
SynchroniCity Aarhus University
38

a1

® https://pages.nist.gov/smartcitiesarchitecture/

% https://oascities.org/

4]

" https://synchronicity-iot.eu/
%8 https://x-road.global/
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OASC

2015 1 30 140

ISA °°

9.1.2

% https://ec.europa.eu/isa2/home_en
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ISO 15704 loT

ISO/IEC 20547-3

U® 1S0/IEC JTC1®®

X-Road SynchroniCity

EC/IEEE 42010°%

o

9 1SO/TC 268 Sustainable cities and communities
1 |EC SyC Smart Cities

2

o

o

3 ISO/IEC JTC1/WG11 Smart Cities

o
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ISO/IEC 30141

1S0®°

ITU-T Study Group 20: Internet of things (loT) and smart cities and communities (SC&C)

4 |ISO/IEC/IEEE 42010:2011- Systems and software engineering — Architecture description,

IEC®Y IT

1SO/I
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ISO/IEC/IEEE 42010
ISO/IEC/IEEE 42010

L COEHi : 1ISO/IEC/IEEE 42010

RAAZVIT 7 LR TP —F50F v EUTOFM : [GHT D RAA D TRER

VIa1-23>UI7 L2 A7 —FF70F v EUTOHE : BRUCHEER (B0FE) (I

9.1-1

9.1-1 ISO/IEC
/IEEE 42020%°

https://www.iso.org/standard/50508.html
% |SO/IEC/IEEE 42020:2019- Systems and software engineering — Architecture processes,
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9.1-1

Coherence

Completeness

Hierarchy

Modularity

Subsetability

Verifiable

Flexible

9.1.4

9.1.4.1

(1)

SoS (System of Systems)
ISO/IEC42010 ISO/IEC/JTC1/SC7

FE [ZOMRERZDEHEGEHN? | [TDFRTORT—T/RIVS  (FEEN? I [XRF—TR
DELHE(EN ? ]

] [®
IIRA Industrial Internet Reference Architecture ®® IEEE P2413°

https://www.iso.org/standard/68982.htmi
https://www.iiconsortium.org/IIRA.htm
67 https://standards.ieee.org/project/2413_1.html

66
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(2)

ISO/TC268 1ISO 37120

ISO3710/37104
1ISO37153 ICT
1ISO37106 1SO37153 1SO37106
ISO/TS 37107
ISO37105

(3)
ISO/IEC/JTC1/SC27
PIl Personally
Identifiable Information : fEAZ4FETEZDIEHR) NENHDIT—FZVDNCEDIRO D ZIR

1SO29100 1ISO 29100 Data principal PllI
Data Controller Data processor, 3™ Party Pl
2011
2018 1SO29134
PIA Privacy Impact Assessment Pl
9.1.4.2
FIWARE IDSA
Interoperability Data exchange Sharing ecosystem
Data Ownership Data security Data value
IDSA
Data Sovereignty =Data C
ontrol DRM 68 Da
ta Control Future Usages
GDPR
68 https://github.com/ging/fiware-usage-control
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Pasi & Present

Future Usages
9.1-1 FIWARE Usage Control
IDSA FIWARE T™M forum
GAIA-X 69 GAFA
GAIA-X IDSA FIWARE TM Forum OASC
9.1-2
/ FM Forum
/ FIWARE
\ OASC
IDSA
9.1-2 70
69 2019/8/25
https://www.financial-world.org/news/news/economy/3046/german-economy-minister-plans-a-european-
cloud-service-gaiax/ 2019/10 https://it.impressbm.co.jp/articles/-/18915
70 https://www.internationaldataspaces.org/wp-

content/uploads/2019/11/IDSA IDS broschuere _online 191125 v2.pdf
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1 Network/ Devices 2 Cloud/Edge Infrastructure
GAIA-X 3 DATA SHARING INFRASTRUCT
URE IDS 4 SERVICE PLATFORM/ MARKET SPECI

FIC SOLUTIONS FIWARE
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oS API oS API

61 °

API
62 °

API

0s
/

63 ]

API

/

64 .

API

https://www.soumu.go.jp/main_content/000483319.pdf
HTTP/HTTPS
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API
MQTT WebSocket
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7.1.2.3 (ON)

(1) synchronicity™

L SynchroniCity: Delivering an loT enabled Digital Single Market for Europe and Beyond
https://synchronicity-iot.eu/wp-content/uploads/2018/09/SynchroniCity D2.10.pdf
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(2) FIWARE™

(3) X-Road™

2 Open Stack Days Japan 2017,FIWARE Foundation
https://openstackdays.com/archive/2017/wp-content/uploads/2017/08/4-B4-4 pdf

8 Interoperability Framework and eGov Coordination
https://ega.ee/wp-content/uploads/2019/11/Interop-IRI.pdf
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(4) IndiaStack™

™ IndiaStack — Overview

https://www.indiastack.org/presentations/
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API
Digital Built Britain
2 . SENSE =4
BIMEkEE : SRiZECHIFHMandate
BIM Building Information Modeling
BIM level 2 mandate BIM T
BIM 2 e
(BT T. ] [EI 1] [T T R
Government Soft Landing Initiative . e | L f
BIM i el
BIMIBIREIRDHORUE : BS1192 e i
IFC(ISO 16739) COBie Mo =0
o FathnnENE R
BIM Centre for Digital Built Britain _,.-’f’ ‘:_‘1 e [ ; " &
BIM level 2 Convergence City Package "’Jun {f,‘f_’nf:a&_‘m 50 bt \
BIM M. PR ETEE : EFAL AT R SRR ANEANARE P
BIM
BIM
<
BIM level 3 Digital Built Britain Future Cities Catapult
<] City Standard Institute
AX—hF1#34% : PAS181 185
Digital Cities Catapult 10TUK)
loT
1 : =[F Digital Built Britain COCN2018
BIM BIM
Digital Built Britain
2016 BIM Level 1 3
BIM BS 1192
Level 3 BIM IFC 1SO 16739
2016 BIM Level 3 BIM

Centre for Digital Built Britain
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BIM BS 1192
2018 ISO 19650
Project Information Model; PIM A

sset Information Model; AIM
BIM

Mobile Mapping J
Aerial Mapping J Drone Mapping J
Satellite Imagery J J
BIM J
2 SUHR=IVICHB T BDEHT IV A AEERADEFE (SZE# : buildingSMART
2019 Integrating Digital Twin with Digital Workflow Singapore
Land Authority
loT
3D S
LA NRF
2019 10 buildingSMART SL
A
3 3 3
CityGML
2001 CORENET e-Submission
BIM SLA 3
3 CityGML e-Submission BIM
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C 3D+
1980
3D+
3D+ 3 LiDAR
Light Detection And Ranging; 3
3 3
CityGML 2 3
3:3 CityGML

IFC/GIS buildingSMART 2019 Digital Twins

of a City Helsinki 3D+ Project

3 3 GIS
Registers IFC
3
4
1
1:3
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Web

FAFAne par monn

Radiagon K]

F &

KMeemn

Global 14B0666.36 KWh (Year)

Darect 70117018 KW (Yearn)

Dffse 652345 10 KW [Yoear)

IVF Min 0.00% [ Maan Nahkns [ Max 100 %

Helsinki’s 3D city models : Solar Energy Potential model

API Web 5 20

19
76

™ Helsinki's 3D city models: https://www.hel fi/helsinki/en/administration/information/general/3d/3d

6 Kalasatama Digital Twins Pilot Project’s Final Report:
https://www.hel.fi/hel2/tietokeskus/data/helsinki/kaupunginkanslia/3D-

malli/Helsinki3D_Kalasatama_Digital Twins_020519.pdf
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5:k:U7UFsETILER. & BHBEHRMNMINENTULS CityGML
(https://www.hel.fi/helsinki/en/administration/information/general/3d/view/

d Digital Floriade ALMERE

2022

-

4D
(. N f \ ( R
[_" gl S || —— ,
v
' * » e VR/RM
ﬁ CAD/BIM ' BIM ~ 7N 7
3D * CityGML e \ ( 3
\r—r
UGN B 1= )
3D | POl JT API [
-~ 3D
U )
2D/3D ) ( ) B
Q Linked (Open) Data/ OASC API \ -
§ * x * x x o
loT J J
v > . y V.
6 : Digital Floriade ALEMERE
2022 Almere EXPO
Digital Floriade ALEMERE ” 2
022 EXPO loT AR/VR
EXPO
6 BIM IFC 3
CityGML 3

7 » Expo 2022 Floriade Almere: City as a platform. Almere as an incubator for circular sharing cities”,

https://smart-circle.org/wp-content/uploads/sites/5/2019/03/9.-Presentation-Frans-Jorna.pdf
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loT
Linked Data OASC(Open Agile Smart Cities API
2
BIM CityGML IFC
a CityGML™®
CityGML Open Geospatial Consortium (OGC) 3D
GML3.1.1(Geograp
hy Markup Language, 1SO 19136) CityGML 3
D
OGC IndoorGML CityGML IFC
CityGML LOD(Level Of Detail) 5
LODO LOD3
LOD4 LOD L
OoD3 4 CityGML IFC

8 CityGML, OGC: https://www.ogc.org/standards/citygml
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b IFC (Industry Foundation Classes)’®
IFC buildingSMART®  1SO BIM(Building Information Mode

ling) CIM(Construction Information Modeling)

CIM BIM 2013
IFC 1SO 16739:2013 2018 I
SO 16739:2018 1SO/TC59/SC13 2013
IFC 2020
IFC
buildingSMART IFC ISO 10303-11 EXPRESS X
ML OWL OWL IFC
IFC Web Linked Data
3 API
0os
API
a Place Identifier (PI) Place Identifier Linking

Place Ildentifier (ISO 19155-1)

URI I1ISO
19155
Place Identifier Linking 1SO 19155-2 Pl

ugml:id 15019136
UUUID IETF RFC 4122
U URL(IETF RFC 1738

" 1SO 16739-1:2018, Industry Foundation Classes (IFC) for data sharing in the construction and facility

management industries — Part 1: Data schema: https://www.iso.org/standard/70303.html

8 |FC Specifications Database, buildingSMART International:

https://technical.buildingsmart.org/standards/ifc/ifc-schema-specifications/
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BIM

BIM

lace &

| Standard ID System
83

81

(ISO 8601)

82 (uPlace)

83

CityGML

loT

Pl Linking
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IndoorGML IFC
IFC
UuID 128bit GUI

BIM loT
81

1SO 19155-2 Place | dentifier Linking

uP

Nationa

https://www.gsi.go.jp/sokuchikijun/uPlace.html
2014 9 19
http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-t201-
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C
API
ITS Intelligent Transport Systems : EEEIE3SE
ISO 17572
(ON)
BIM
BIM IFC GUID
GUID IFC API
BIM
d IFC API
IFC IFC NoSQL
API IFC 2D/3D
IFC API
BIM IFC Bl Business Intelligence GIS
loT BIM
IFC API BIMSie BIM Service interface
exchange %* buildingSMART  BIMSie  API
e GIS API
API ISO 0GC®

8 BIMSie-API, buildingSMART International: https://github.com/buildingSMART/BIMSie-API
8 OGC® Standards and Supporting Documents: http://www.ogc.org/standards

-36



Smart City Reference Architecture

I 1SO 19128:2005, Geographic information — Web Map Server interface (WMS) :

I 1SO 19142:2010, Geographic information — Web Feature Service (WFS) :

Web

I OGC API - Features :
API API
API
ISO
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