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I.	ICT	관점의 스마트시티와 플랫폼

• 스마트시티 정의

• 4차 산업혁명과 스마트시티

• 스마트시티 참조 모델
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스마트시티 정의

도시의 경쟁력과 삶의 질의 향상을 위하여
건설·정보통신기술 등을 융·복합하여 건설된 도시기반시설을 바탕으로
다양한 도시서비스를 제공하는 지속가능한 도시(스마트도시법, 2020.06.09. 개정)

Source	: KAIA
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4차 산업혁명 기술은 산업지형, 고용구조, 국민 삶 등 국가 경제 사회 전반의 대변혁을 유발,

성공적 대응 여부에 따라 미래 국가경쟁력 좌우

4차 산업혁명과 스마트시티

Source:	Publicis.Sapient
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4차 산업혁명과 스마트시티

Source: Fujitsu Journal 2016
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지능화 기술의 발전에 따라서 Closed Loop (Autonomous) 방향으로 진화

4차 산업혁명과 스마트시티

Open	Loop

Closed	Loop

Source:	Gartner,	Publicis.Sapient
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Future City <= Smart City @ Closed Loop

4차 산업혁명과 스마트시티

Open Loop

Closed Loop

Au
to
no

m
ou

s

autonomous	constructionAutonomous storeAutonomous Energy	GridAutonomous Traffic	System
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스마트시티 참조 모델:	Digital	Innovation 요소

Stakeholder	Participation

Smart	Services

Urban	Operating	System

Physical	Infrastructure

ICT	Infrastructure
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(Energy, Mobility, Water, Safety, …)

(IoT Platform, Data Hub, Digital Twin, …)

(Network, Edge, Server Farm, …)

(Vehicle, Lighting, Home, Factory, …)
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스마트시티 참조 모델 (ICT	관점)

※ 참고 표준 및 연구
ITU-T	FG-SSC,	ITU-T	Y.2060,	oneM2M,	ISO/IEC	JTC	1,	FIWARE,	EIP-SCC,	ESPRESSO,	
TRIANGULUM,	Synchronicity

Network	Communication

M
an
ag
em

en
t

Se
cu
rit
y	
an
d	
pr
iv
ac
yBusiness	and	Market

IoT	Device	and	Data	sources

Application	and	Service

Data

스마트도시응용프로그램및서비스를위한커뮤니케이션및응용서비스로직을포함

응용 및 서비스

데이터마켓플레이스, 서비스관리, 데이터및서비스게시

비즈니스/마켓 플레이스

데이터저장소, 데이터분석, 데이터처리및데이터관리기능을제공하고데이터모델과
상호운용성을제공함

데이터 계층

보안및개인정보보호기능으로모든계층에적용.인증, 권한부여, 네트워크보안, 키관리, 
개인정보보호정책, 데이터보호등

보안/개인 정보 보호 계층

스마트시티애플리케이션및서비스의데이터소스

IoT장치/데이터 소스 계층

네트워크/통신서비스제공, 이기종장치관리및프로토콜변환처리

네트워크/통신 계층
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II.	글로벌 스마트시티 표준 동향

• 스마트시티 글로벌 표준 동향

• 네트워크 관련 대표 표준 기술 소개

• 플랫폼 관련 대표 표준 기술 소개
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스마트시티 표준

Strategic: the planning and management 
guidance

Process: the actions and steps to be 
taken to implement

Technical: needs to be done to implement

(Source	:	BSI)
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스마트시티 표준:	Strategic	&	Process

Source: 이정구,	KATS

(현황)	표준화 초기 단계이며,	산업 간 융합 가속화로 국제표준화 기구 간 업무 범위가 불투명

è 다양한 수준의 표준을 바탕으로 한 통합된 접근 필요
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스마트시티 표준:	Strategic	&	Process

스마트시티 국제표준화 추진 그룹 현황

Source: JunSeob Lee,	ETRI
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스마트시티 표준:	Strategic	&	Process

Source: 이정구,	KATS

스마트시티 국제표준화 추진 그룹 현황
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스마트시티 표준:	Technical

Source: 이정구,	KATS

(현황)	각 기술 요소별 TC/SC,	사실표준화 기구,	컨소시엄 표준화 기구에서 활발히 표준화 추진 중

è 국내 기술 영역 국가혁신성장동력 프로젝트,	국가시범도시에서 리딩중
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스마트시티 국내 표준화 동향

표준화 기구별 국내 대응 체계

<부처별 표준화 분야>

Source: 국토교통부
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II.	글로벌 스마트시티 표준 동향

• 스마트시티 글로벌 표준 동향

• 네트워크 관련 대표 표준 기술 소개

• 플랫폼 관련 대표 표준 기술 소개
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LPWA	– A	Revolution	for	the	IoT

Source		2016	Sierra	Wireless	
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LPWA	Technologies	in	3GPP
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LPWA	Technologies	for	IoT	Connectivity
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LPWA	Technologies	for	IoT	Connectivity
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5G (3GPP)

• The	Three	High	Level	Use	Case	Families
- Enhanced	Mobile	Broadband
- Massive	Machine	Type	Communications
- Ultra	Reliable	and	Low	Latency	Communications

Source:		ETSI	2017
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Internet	of	Autonomous	Things
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II.	글로벌 스마트시티 표준 동향

• 스마트시티 글로벌 표준 동향

• 네트워크 관련 대표 표준 기술 소개

• 플랫폼 관련 대표 표준 기술 소개
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oneM2M	standard

• oneM2M	is	the	global	standards	initiative	for	Machine	
to	Machine	Communications	and	the	Internet	of	Things

- The	goal	of	oneM2M	is	to	develop	common/standard	platform

Vertical (silo) Horizontal (common/generic)
Low cost, Time-to-market

Local NW

Business
Application

Device

Communication
Network (wireline, wireless, 

Powerline ..)

Gateway

Communication
Network 1

Communication
Network 2

Local NW

Gateway
IP

provide common 

application functions 

as service layer

Application

A

Application Application Application

Common Service Layer

Device Device

Device

A
S

AA Device

A
S

S

ALocal NW

Business
Application

Device

Communication
Network (wireline, wireless, 

Powerline ..)

Gateway

Application

A

8	of	the	world's	leading	ICT	standards	bodies,	almost	200	companies	from	all	industrial	sectors
http://onem2m.org
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oneM2M	as	Global	Standard

• Partnership	project	among	regional	SDO1)s
– SDOs	of	North	America,	Europe,	Korea,	Japan,	China	and	India
– not	to	develop	different/fragmented	IoT platform	standards

Over 200 member organizations in 
oneM2M

http://www.oneM2M.org

1) Standard Development Organization
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Reference	Point One	or	more	interfaces	- Mca,	Mcn,	Mcc	and	Mcc’	(between	2	service	providers)

Common	Services	Entity Provides	the	set	of	"service	functions"	that	are	common	to	the	M2M	environments

Application	Entity Provides	application	logic	for	the	end-to-end	M2M	solutions

Network	Services	Entity Provides	services	to	the	CSEs	besides	the	pure	data	transport

Node Logical	equivalent	of	a	physical	(or	possibly	virtualized,	especially	on	the	server	side)	device

Underlying
Network

Underlying
Network

CSE

AE

NSE

CSE

AE

NSE

CSE

AE

NSENSE

Application	Service	Node Middle	Node Infrastructure	Node

Application
Layer

Service
Layer

Network
Layer

Mca

Mcn

Mca Mca

McnMcnMcnMcc Mcc

CSE

Mcc’

Inf.	Node

oneM2M	Architecture
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Interoperability	
standards

Protocols Platforms

MQTT

OMADM				LWM2M

HTTP		CoAP		TLS		DTLS

Uses/interworks

uses

uses
interworks	with

collaborations
P2413

Guidelines
&	Ref.	Arch.

ITU-T	SG20

oneM2M	- Ongoing	collaborations
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Registration Discovery Security Group	Management

Data	Mgmt.	&	Repository Subscription	&	
Notification

Device	Management Application	&	Service	
Mgmt.

Communication	
Management

Network	Service	Exposure Location Service	Charging	&	
Accounting

서비스 과금위치 정보 제공 및 관리통신 네트워크 연동

애플리케이션,	장치 등록 정보 탐색 및 통지 보안 다수 장치 일괄 관리,	제어

데이터 저장,	관리,	분석 정보 구독,	통지
장치관리 기능

(OMA	DM,	BBF	TR-069) 애플리케이션,	서비스 관리

메시지 전달 관리,	QoS

oneM2M	Rel.	1

Common	Service	Functions	(CSFs)	of	oneM2M	Release	1

oneM2M	- Summary	of	Release.	1	Features
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Industrial	Domain	Enablement
• Time	series	data	management
• Atomic	Transactions
• Action	Triggering
• Optimized	Group	Operations

oneM2M
Rel-2/3	
Features

Semantics
• Semantic	Description/Annotation
• Semantic	Querying
• Semantic	Mashups
• oneM2M	Base	Ontology

Smart	City	&	Automotive	Enablement
• Service	Continuity
• Cross	resource	subscriptions

Market	Adoption	
• Developer	Guides
• oneM2M	Conformance	Test
• Feature	Catalogues
• Product	Profiles

Security
• Dynamic	Authorization
• End	to	End	Security
• Enrollment	&	Authentication	APIs	
• Distributed	Authorization
• Decentralized	Authentication
• Interoperable	Privacy	Profiles
• Secure	Environment	Abstraction

oneM2M	as	generic	
interworking	framework
• 3GPP	SCEF
• OMA	LwM2M	
• DDS
• OPC-UA
• Modbus
• AllJoyn/OCF
• OSGi
• W3C	WoT

Management
• M2M	Application	&	Field	Domain	
Component	Configuration

Home	Domain	Enablement
• Home	Appliance	Information	Models	&	SDT
• Mapping	to	existing	standards	(OCF,	ECHONET,	GoTAPI...)

oneM2M	- Summary	of	Release	2/3	Features
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• TTA	is	the	1st	Certification	Body	&	Test	House
– oneM2M	Release	1	certification	program	launched	on	9th Feb.	2017

www.onem2mcert.com

certified	products	(Sep.	2018)

oneM2M	- certification	program
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III.	스마트시티 표준 기술 개발 및 적용

• MOBIUS	플랫폼 (oneM2M)
• FIWARE	(NGSI)
• CityDataHub	(oneM2M,	NGSI,	KS)	
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§ High fragmentation of existing 
platforms

§ Missing interoperability

§ Platforms is typically dedicated 
to a single application/service

§ Slow development of the IoT
market

Standards

Open	IoT Platform:	Mobius

Common	Platforms
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Mobius	Platform

• World’s	first	open	source	platform	based	on	oneM2M	standard
• Certified	oneM2M	Open	Source	Implementation
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Complying	with	oneM2M	Architecture

IoT/M2M Device IoT/M2M Gateway IoT/M2M Server Admin/User

Mobius

&Cube : Rosemary

&Cube : Lavender

&Cube : Thyme
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oneM2M표준 인증

§ 국내 최초 (전세계 2번째) oneM2M 국제 표준 적합성 포함 시험 통과 (2018. 05. 18) 및 골든 샘플 지정

oneM2M	Certification
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Mobius	as	a	Horizontal	Platform

Industry

City	Services

Enterprise

Healthcare

Energy Transportation

AgricultureHome
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Busan	– Global	Smart	City
• Open	Smart	City	Platform	based	on	oneM2M
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Smart	City	@Mobius
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Daegu	– Smart	City	Services

• Daily	Healthcare	Platform
– Based	on	oneM2M	and	ISO/IEEE	11073	Standards
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Smart	City	@Mobius
• TIM	- MONICA	Project

• Trend in IoT Enabled Smart City 
• IoT Platform for Smart City
– oneM2M Platform
– FIWARE Platform

• Studies on the IoT Enabled Smart City 

Source: Roberto Gavazzi, TIM & Joachim Schonowski, Deutsche Telekom
@ETSI IoT week: 24.10.2017
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EU	SynchroniCity

4
3

IoT Data Market #Digital	Single	Market

Reference	Zones	(EU	+	America)
Reference	Zones	(KR)

Tools,	Guidelines	
and	Support

IoT	Enabled	
Framework	for	
Smart	Cities

Impact	and	
Sustainability

Open	Call

Base	Applications	
And	Services

IoT Enabled 
Framework

Pilot	Validation

…

Pilot	services
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III.	스마트시티 표준 기술 개발 및 적용

• MOBIUS	플랫폼 (oneM2M)
• FIWARE	(NGSI)
• CityDataHub	(oneM2M,	NGSI,	KS)	
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FIWARE

▪ Goal: capture opportunities derived from a new wave 
of digitalization of life and businesses

▪ Strategy:
• FI-WARE   : a generic, open and standard 

platform which serve needs in multiple domains
• FI-Lab     : a meeting point around which a 

dynamic innovation ecosystem can be created 
engaging developers and entrepreneurs

• : the suite of tools easing deployment 
and operation of FI-WARE instance nodes

▪ Born in Europe but open to regions who share the 
same vision to create a single market to be based on 
standardization, easy adoption and economy of scale

eHealth

tourism

Transport, 
Mobility and 

Logistics

e-government

Smart 
Energy Grid

…
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FIWARE	Enablers

FIWARE GEs

SMART City
Apps

SMART Factory 
Apps

SMART 
Agrifood Apps

Domain 
specific 
enablers
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FIWARE	API	(NGSI	API)

Street = “X”, traffic = high

What’s the current traffic in street 
“X”?

NGSI 
Standard API

A sensor in a pedestrian street

The Public Bus Transport 
Management system Citizen’s car app or 

smartphone

Notify me the changes of traffic in 
street “X”

updates
updates

§ NGSI API enabling updates and access to context information from different 
sources (not just IoT !) which may vary over time
• Existing systems dealing with management of municipal services
• Sensor networks (Internet of Things)
• Third-party smart city app
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FIWARE:	Reference	Architecture	for	Smart	Cities
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FIWARE:	Becoming	the	de-facto	standard?
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III.	스마트시티 표준 기술 개발 및 적용

• MOBIUS	플랫폼 (oneM2M)
• FIWARE	(NGSI)
• CityDataHub	(oneM2M,	NGSI-LD,	KS)	



J. Kim (kimjh@sejong.ac.kr)

글로벌 스마트시티 표준 및 개발 현황

51

Smart	City	Data	Hub	(City	Data	Hub)	개념
데이터 허브는 도시 데이터를 다양한 경로(플랫폼,	포털,	기관)를 통해 수집하고 스마트시티 응용 서비스에 데이터를 전달하는 데이터 중심

의 Hub	&	Spoke	모형의 Hub 역할을 수행함

City	Domain	
System

Domain Specific 
Services

(E.g.	Standard-based	
IoT platform,	

Proprietary	platform)

Smart City Data Hub
(City	Data	Hub)

Data	Driven	Smart	City	ServicesApplication	and	Service	Layer

Business	and	Market	Layer

Data	Layer

Device	and	Data	Source	Layer

Network	Layer
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CityDataHub	개발 전략

Independent 
technology 
deployments

With Pivotal Points 
of Interoperability

Potentially large 
distance to 
interoperability

Minimize distance 
to interoperability

PPI
App Diversity

PPI

PPI

Common Pivotal Points of Interoperability
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CityDataHub	개발 전략

Smart	City	Frontend

DeviceGatewayGateway
Field domain

Data center

I/F to other 
IoT platforms

Device	
mgmt

Device
Interworkin

g

Discovery

Location

Group	
mgmt

Security
App

D

App

D

App

DDD DD DD

Existing 
Deployments

Adapter

Broker
Adapter

CityDataHub
Big	Data	
Storage

Cloud
VM	Mgmt

Data
Mgmt

Big	Data	
enablers

Open	data	
(Semantics)

LWM2M

City	Apps 3rd	party	apps Analytics	apps

REST 
APIs

SPARQL or
REST APIs

3rd	Party	AppsCity	Apps Analytics	Apps
Dashboards
Dashboards

Cloud apps REST 
APIs

Source: Omar Elloumi, oneM2M TP Chair, 
Nokia Bell-Labs and CTO group
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Data & Context 연동: ETSI-CIM (Context Information Management)

Proprietary
Data

Open	Data

A.I.
User	Apps

IoT

Context 
Information 
Management

APPs
APPs

APPs

Exchanging	data	and	ontology	allows	Users	and	A.I.	to	see	meaning

Context	
Information	
Ontologies

Context	Information	
OntologiesContext	Information	

OntologiesContext	Information	
Ontologies

Provenance Usage

54

(참고) NGSI-LD (ETSI)

More	information,	https://www.itu.int/en/ITU-T/Workshops-and-Seminars/201901/Documents/Seongmyung_Jeong_Presentation.pdf
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City	Data	Hub	개념적 구조

Use	case	&	Requirement City	Hub	Architecture Standard	&	Global	
Collaboration Data	Model	&	Ontology Integration Verification	&	Validation

Legacy
Platform

Open Data
Portal

oneM2M
Platform

Context
Broker

U-City
Platform

LoRa, NB-
IoT, 5G GW

Legacy
Platform

Massive IoT
Edge Server

Media
Streams

•••

Application

Smart 
Mobility

Smart
Parking

Smart 
Safety

City
Administratio

n

Enviroment

Energy
Managemen

t

Living 
Welfare

Data Market

•••

Security	and	Privacy

Block chain Data Protection and 
Privacy Authentication Authorization Identity Management

City	Hub	Infrastructure Hybrid Cloud Mgmt. Multi-tenant Scheduling Infra Metering & Monitoring

Monitoring	and	
Management

Administration & Configuration Data Governance Data Hub Monitoring & City Index

Law	&	System Data	Catalog Data	Governance	
Committee City	Hub	Alliance Grant	Program Project	Management

Smart	Mobility

Smart	Parking

Environment

Safety

CCTV

GPS

•••

Ci
ty
	H
ub

	G
at
ew

ay

C
ity

 H
ub

 A
PI

s

Ad
m

in
 A

PI
Se

cu
rit

y 
AP
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Se
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AP
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a 
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e 
AP

I

C
or

e 
So

ut
hb

ou
nd

 A
PI

C
or

e 
N

or
th

bo
un

d 
AP

I

Hub	Connectivity Data	Hub	Core

Adapter Manager Data Map 
Manager

Pr
ep

ro
ce

ss
in

g 
Dy

na
m

ic 
Da

ta
 M

ov
em

en
t

LOD
Harvesting

CKAN
Harvesting

oneM2M
Adapter

FIWARE CB
Adapter

U-City Platform
Harvesting

Legacy
Adapter

Device
Management

Data Map

Data Lake

Real time Data Stream 
Processing

Data Quality Mgmt. & Life 
Cycle Mgmt.

Data Usage Logging

Primitive	DB

Operation		DB

Analysis	DB

Semantic	DB

ET
L

Semantics

Common Knowledge

Semantic Data Mgmt.

Semantic Analysis & ML

Analytics
Visualization/Dashboard

Analytics / ML

Libraries

Sa
nd

bo
x

Service
Data Portal

Data Access API/SDK

Data / SW Market Place

Accounting

Data Reputation
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City	Data	Hub	프로토타입

Data	Ingest	Module

oneM2M
Adaptor

Context	Broker	
Adaptor U-City	Adaptor Massive	IoT Edge	

Adaptor
Public	Services	

Adaptor Custom	Adaptor

Adaptor	Manager

Pre-Processing

Analytics	Module

Real-time	MLs	Engine	Mgmt.

Semantics Module

Semantic Analysis

Semantic Data 
Management

LOD

API Gateway

Data Hub Service UI Data Hub Management UI 3rd Party Applications

Data	Service	Module

Data	Market	Management

Data	Set	Management

Data	Service	Management

Data	CoreModule

Big	Data	Framework

Data	Lifecycle	/
Data	Quality	ManagementData	Model	Metadata	Management

ETL 
Manager

Event	Processing

Real-time	Analytics	Framework

Sandbox	
Management

Batch	Analytics	Framework

Batch	ML	Repository	Mgmt.

Raw Data

Data Warehouse

Data Mart

Data	Mart/Warehouse	
Metadata	Management

Visualization

Historical	DataLatest	Data

Spatial	Analytics	Framework

Infra
Module
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Custom	Data	Service

Real-Time	MLs

Batch	Mls
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City	Data	Hub	1.0	추진 방향

Service	API
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City	Data	Hub의 Deployment

Stakeholder	Participation

Smart	Services

Urban	Operating	System

Physical	Infrastructure

ICT	Infrastructure

Re
gu
la
tio

n,
	P
ol
ic
y	
an
d	
G
ov
er
na
nc
e

Multi-tiered hub-and-spoke Architecture

스마트시티
데이터 허브

서비스 서비스

서비스 서비스

도시
플랫폼

포털

도시
플랫폼

기관
서버HUB

SPOKE

SPOKE

SPOKE

SPOKE

SPOKE

SPOKE

HUB

SPOKE

SPOKE

SPOKE

SPOKE

SPOKE

SPOKE

Federation

Cloud Compute	Edge SensorDevice	Edge

m m
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City	Data	Hub	규격 개발 (TTA,	KS,	국제표준)

TR-01	유즈케이스 TS-02	요구사항 TS-04	아키텍처 및 인터페이스
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City	Data	Hub	활용: 주차혼잡도 예측 PoC
날씨(온도, 눈/비, 미세먼지), 계절, 요일 등에 따른 주차장 혼잡도 실시간 예측

Smart City Data Hub

Parking Data
(oneM2M Platform)

Weather 
Report/Forecast

Parking “Info + 
Prediction” Service

Fine Dust 
Report/Forecast
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City	Data	Hub	활용: 주차혼잡도 예측 PoC (Data	Models)

Property Expected	Type Optionality

id string mandatory

type string mandatory

location geo:json mandatory

address PostalAddress optional

name string mandatory

category List	of	string mandatory

paymentType List	of	string mandatory

priceRate PriceRateType optional

priceCurrency string optional

image string optional

totalSpotNumber positive	integer optional

availableSpotNumber integer optional

openingHours List	of	OpeningHours optional

contactPoint contactPointType optional

locationTag List	of	string optional

dateCreated DateTime mandatory

dateModified DateTime optional

parkingLotURI string mandatory

congestionPrediction List	of	ForecastType optional

Property Expected	Type Optionality

id string mandatory

type string mandatory

location geo:json mandatory

address PostalAddress optional

so2 integer mandatory

co integer mandatory

o3 integer mandatory

no2 integer mandatory

pm10 float mandatory

pm25 float mandatory

airQualityLevel integer mandatory

airQualityIndexRef string optional

dataObserved DataTime mandatory

locationTag List	of	string optional

dateCreated DateTime mandatory

dateModified DateTime optional

< off street parking > < air quality observation >
Parking 

Spot

Parking
Lot

AirQuality
Observ.

AirQuality
Forecast

Weather
Observ.

Weather 
Forecast

refParkingLot

refParkingSpot

Input to 
Congestion Level
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City	Data	Hub	활용: 주차혼잡도 예측 PoC (사용자 앱)
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City	Data	Hub	활용: 코로나19	역학조사지원시스템 개요

확진자의 동선 분석, 
감염 위험지역 분석, 감염 네트워크
제공

신속정확한역학조사로 “초기감염병확산억제”실현

수작업 기반

데이터 기반
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City	Data	Hub	활용: 코로나19	역학조사지원시스템 개요
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City	Data	Hub	활용: 코로나19	역학조사지원시스템 소개영상
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