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Desperate Society 
- Blackout of U.S(2003.8)

- Earthquake

- Hurricane

-Epidemic

• Ageing Infrastructure

(only 28% built after 1980)

Ageing People (Operation) 
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Year 2020
- more pop of above 65 than below 15

- Overall Population Declining (Birth Rate <1.0)

Renovation

Innovation
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Where am I ?

?

GWAC 

• Reduces integration cost
• Reduces cost to operate
• Reduces capital IT cost
• Reduces installation cost
• Reduces upgrade cost
• Better security management
• More choice in products
• More price points & features

• Organization/Human
– Business process
– Interrelations
– Issues
– Policies
– Communities • Technical/ 

(systems)
– Standards
– Inter-

connectivity
– Compliance• Information

– Semantics
– Syntax
– Data
– Business 

domains 

Interoperable Systems -
:

All items provide compounding benefits
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Interoperability – Integration at Arm’s Length

• Exchange of actionable information 
– between two or more systems 
– across organizational boundaries

• Shared meaning of the exchanged information 

• Agreed expectation with consequences for the 
response to the information exchange

• Requisite quality of service in information 
exchange
– reliability, fidelity, security

What do we mean by “Framework”?
• Framework organizes concepts and provides 

context for discussion of detailed 
technical aspects of interoperability

• Model identifies a particular problem space 
and defines a technology independent 
analysis of requirements

• Design maps model requirements into a 
particular family of solutions
– Uses standards and technical approaches

• Solution manifests a design into a particular 
developer software technology
– Ensures adherence to designs, models, and 

frameworks.
Borrowed from NEHTA:  Australian 
National E-Health Transition Authority
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Organizational
(Pragmatics)

8: Economic/Regulatory Policy

7: Business Objectives

6: Business Procedures

Political and Economic
Objectives as Embodied in

Policy and Regulation

Strategic and Tactical
Objectives Shared

between Businesses

Alignment between
Operational Business

Processes and Procedures

Informational
(Semantics)

5: Business Context

4: Semantic Understanding

Relevant Business Knowledge
that Applies Semantics with 

Process Workflow

Understanding of Concepts 
Contained in the Message 

Data Structures

Technical
(Syntax)

3: Syntactic Interoperability

2: Network Interoperability

1: Basic Connectivity

Understanding of Data Structure
In Messages Exchanged

between Systems

Exchange Messages between
Systems across a

Variety of Networks

Mechanism to Establish
Physical and Logical

Connectivity of Systems 

E

E + I

I

GWAC Interoperability Framework
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•

•

•
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(KETI)

2020. 09. 09

I.
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I.

I.
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I.

1. 

Advisory
Board
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1-1

I.

CITY HUB
Mobil

e
IoT Cloud AI Big 

Data
Secur

ityCloud AISocial SecurityMobileIOT

Mobility Urbanism Environment Energy Technology
& Innovation

Education Health Security Entrepreneurship Economy Governance

, IoT

I.



61

(Digital Innovation)

I.

Stakeholder Participation

Smart Services

Urban Operating System

Physical Infrastructure

ICT Infrastructure

Re
gu

la
tio

n,
 P

ol
ic

y a
nd

 G
ov

er
na

nc
e

Sm
ar

t C
ity

 E
co

sy
st

em

DA
TA

Critical Mass @ Snowball Effect

I.

Critical Mass 
(The Tipping Point)

Data Hub
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AS-IS TO-BE

Open Data Portal U-City PlatformK-Smart City

City Hub Data APIs

Data Core

City Hub  Service APIs

CITY SERVICES

City Hub Data APIs

Data CoreData

City Hub  Service APIs
Development

Stage

City 

Operation
Stage

Declining
Stage

National trial cities
:Public enterprise business sites

(Sejong, Busan, …)

Datahub Model
:Local government 

demonstration
(Daegu, Siheung, …)

Smart Urban Regeneration
: Annual list of urban 

regeneration business linkage

New towns

Theme-based specialized complex

Advanced future 
cutting-edge technology

(Critical technology 
creation)

Commercialization stage 
technology

(Demand-based innovation)

Cost-efficient 
optimal technology
(Problem-solving)

Stage Strategy Leading 
Applied Technology

• Unconstrained development 
of infrastructure

• Easiness of diverse 
technology-convergence

• Experimental research

• Limitations on new 
infrastructures

• Sufficient needs for 
technology

• Excellent citizen 
participation

• Various city problems
• Limitations on new 

investment

Space feature

Autonomous World

Sm
ar

t�C
ity

AAutonomous�constructionAutonomous storeEnergy�GridIntelligent�Traffic�System

Analysis Data MarketOpen Data

U-City Platform

Open Data Portal

K-Smart City

National Strategic Smart City

Future City (Autonomous City)

U-City Platform

Open Data Portal

K-Smart City

I.

I. 

/
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I. 

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

Legacy
Platform

•••

Application

•••

Security and Privacy

City Hub Infrastructure

Monitoring and 
Management

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

Hub Connectivity Data Hub Core

Primitive DB

Operation  DB

Analysis DB

Semantic DB

ET
L

Semantics

Analytics

Service

II. 1 (‘18~’19) 
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01

ICT 

II-1. 

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

/

/

IoT /

/
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Smart City Data Hub (City Hub) 

II-1. 

City Domain 
System

Domain Specific 
Services

(E.g. Standard-based 
IoT platform, 

Proprietary platform)

Smart City Data Hub
(City Hub)

Data Driven Smart City ServicesApplication and Service Layer

Business and Market Layer

Data Layer

Device and Data Source Layer

Network Layer

City Hub Deployment

II-1. 

Stakeholder Participation

Smart Services

Urban Operating System

Physical Infrastructure

ICT Infrastructure

Re
gu

la
tio

n,
 P

ol
ic

y a
nd

 G
ov

er
na

nc
e

Multi-tiered hub-and-spoke Architecture

HUB

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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: 

II-1. 

19.12 20.12

https://github.com/IoTKETI/TP
https://github.com/IoTKETI/WG1
https://github.com/IoTKETI/WG2

* 38 (TP:8, WG1: 16, WG2:14)

: 

II-1. 

TR-01 (v0.9 ) TS-02 (v0.9 )
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: 

II-1. 

TS-04 (v0.9 )

19.3 19.6 19.9 19.12

TS-01 

TR-01 

TS-02 

TR-02 

TR-02 

TS-04 

12

02
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II-2. 

4

1

2

7

8

3 5 6

:

: 

II-2. 

( )

( )

Spec

01

02

03

</>

Preprocessing & Dynamic Data Movement Engine
(Identify, Filtering, Scalability, High Availability, Distributed Processing)

Data Hub Core

Data Ingest Module

Ingest Management

Data Ingest Framework(Library)

Adaptor
Management

Device
Management

Data Model
Management

Monitoring
& Visualization

Ingest Controller

Kafka

LOD
Adaptors

CKAN
Harvesting

Legacy
Adaptor

oneM2M 
Adaptor

Smart City
Adaptor Adaptor

FIWARE
Adaptor

Linked
Open Data

City 
Open Data

Legacy 
Platform

oneM2M/
Context Broker

Smart City 
Platform

Massive 
IoT Server

1
:
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: 

II-2. 

( )

( )

Spec

01

02

03

NGSI-LD HTTP API

A B C

NGSI-LD Kafka API

D E F •••

HDFS

2
:

: (ETL )

II-2. 

( )

( )

Spec

01

02

03

3
:
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: ( )

II-2. 

( )

( )

Spec

01

02

03

3
:

: 

II-2. 

( )

( )

Spec

01

02

03

4
:
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: 

II-2. 

( )

( )

Spec

01

02

03

5
:

: ( / )

II-2. 

( )

( )

Spec

01

02

03

6
:
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: ( )

II-2. 

( )

( )

Spec

01

02

03

6
:

: 

II-2. 

( )

Spec

01

02

03

7
:
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: API 

II-2. 

Spec

01

02

03

( )

8

JSON

/

SSL/TLS

:

II-2. 

•

•

•

• /
•
•
• Knowledge 

Front/Back-end 
De-coupling 

• / GUI 
• Back-end REST API 
• Coupled 

•

•

•

API

• Linked Data ETSI NGSI-LD API 
• NGSI-LD

•
•

•

• /

•
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03

II-3. 
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II-3. 

( )

II-3. 

/

GS1 URN

•

• ( , , )

• (327 )

• URN

•

•

( ) IANA URN

( GS1 )
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II-3. 

•

•

04 PoC
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City Hub 

II-4. PoC

( , / , ), , 

Smart City Data Hub

Parking Data
(oneM2M Platform)

Weather 
Report/Forecast

Parking “Info + Prediction” 
Service

Fine Dust 
Report/Forecast

Data Models

II-4. PoC

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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II-4. PoC

II-4. PoC

19
, 
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II-4. PoC

III. 2 (‘20~’21)
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2

Proof of Concept

City Hub Prototype

City Hub 1.0 & Pilot

Dissemination & Promotion

2018 202120202019 2022+

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

Data  Platform

Analysis Platform

INSIGHT

DATA

Citizens

Web/APPs

IoT, Citizens

IoT Platform

Data Lake

Data Warehouse
API Gateway

Ingestion

Legacy
Platform

•••

Application

•••

Security and Privacy

City Hub Infrastructure

Monitoring and 
Management

Smart Mobility

Smart Parking

Environment

Safety

CCTV

GPS

•••

Ci
ty

 H
ub

 G
at

ew
ay

Hub Connectivity Data Hub Core

LOD

CKAN

oneM2M

FIWARE CB

U-City Platform

Legacy

Device

Data Map

Primitive DB

Operation  DB

Analysis DB

Semantic DB

E
T
L

Semantics

Analytics

Service

Proof of Concept

•
•

•

Design

•

•

Implementation

•

•
•
•

Enhancement

•
• , 

, 
•

•
•

Final Release

• 2, 3

• 2,3

•

Open Service

•

III. 2

S/W v1.0 

• v1.0 

•

•

• API 

•

• /

III. 2

2 (1)
S/W v1.0 /
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III. 2

2 (1)
S/W v1.0 ( )

PoC

• 1~2 PoC v1.0 

( / )

•

•

•

•

•

2 (2)
PoC

III. 2
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v1.0 

• v0.9 

v1.0 

• , ( API)  

Data Catalog &

•

•

• ·

• ( ) 

2 (3)
v1.0 , 

III. 2

VNU Smart Campus s Tesbeded, VNU Smart Camp
Hanoi, Vietnam

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

ViableCityiess Testbed, ViableCity
Sweden

Smart City Testbed, Smart City Testbed
Santander, Spain

…
Smart City, Daegu, Korea

Smart City, y, Siheungng, Korea

Smart City, y, Seongnamm, Korea

III. 2
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EU / America
Smart Cities

Asia
Smart Cities

Korea
Smart Cities

Smart City Expo 
World Congress ETSI IoT Week

Data Hub

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

Online/Offline
Data Hub Seminar

III. 2

!





85





87



88



89



90

< >
< >
< >

<S- >

S-

/

VMS NMS

EMS BIT .

AI

API /

( )
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