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Industry 1.0
Agriculture

150 Years

Industry 2.0
Industrial 75 Years

Industry 3.0 40 Years
Information Age

?? Years

Industry 4.0
Connected
Intelligence

KE Korea Electroniqs
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Digital Waves

Creative destruction

2020

$ 4th wave
2010 - \)

£ Al & Robotics ™ Knowledge
: B Man-machine collaboration
3rd wave

2000

Devices

nd | Internet of Things(loT)
n wave/ W Physical and digital convergence

1stw391 Mobile Internet B Realtime M Anywhere

Internet

On-line consumer Business

New Industrial Revolution
A huge impact on every industry and society

»

Source: Fujitsu Journal 2016
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Increasing
knowledge &
data intensity

4
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X 53t 7|=2| &0 [H2EAM Closed Loop (Autonomous) 2eFC 2 T}

Open Loop

Analytics Human Input

Descriptive
what happened?

Diagnostic
why did it happen?

-

decision action

Predictive
what will happen?

decision support

#

decision automation

Prescriptive
what should | do?

Closed Loop

Source: Gartner, Publicis.Sapient
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Autonomous

Autonomous Traffic System Autonomous Energy Grid Autonomous store

Increasing
knowledge &
data intensity

Analytics Human Input Open Loop

Descriptive
what happened?

Diagnostic
why did it happen?

Predictive decision action
what will happen?

decision support

Prescriptive
what should | do?

decision automation

Closed Loop
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Regulation, Policy and Governance

Goals

Stakeholder Participation

(Citizen, Government officials, Operators, ...)

W _[l'lL” Smart Services

m (Energy, Mobility, Water, Safety, ...)

Urban Operating System
(loT Platform, Data Hub, Digital Twin, ...)

ICT Infrastructure

(Network, Edge, Server Farm, ...)

Physical Infrastructure
(Vehicle, Lighting, Home, Factory, ...)

= :Q | :’QM‘.

Trmsportation Byseon
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Security and privacy

AOFE =N SE 2™ SIMHIAS RHARLAO I U SE AR 2R S 25}

oo — [ =]

HIZ=L[A/0p2 S20] A

H[O|E{ DI S2|0|A, AH|A 242, BIO[E SLAH|AAA|

HiolH AS

HIO|E AE, HIOIE 24, HIO|E M2 L H|O|H 22| 7 [sS MSBI L HO|B =2t
e 28 dS S
HOHIHQI HE B2 AF

CHEUIIEE B 7|50 2 REAIS0| ME. OIS, et R0 HIER 201 7| 22|,
IR RS O E= S

= H

HEHZ/SL AS

HETESLMEIAMS, 017 B X 22| L Z= EF Hat k2|

loTZXI/EOIE 22 AF

AOFEA|E|OHZ2[AH 01 SLMB| 29| HO| B 2

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

10



GISC2020

Global ICT Standards Conference

. ADIEAE| 2RHEZ Y
. YEYIABANE BE

J. Kim (kimjh@sejong.ac.kr) 11



GISC2020

Global ICT Standards Conference

LOIEAE| BE

VISioN For oue
Futuee _ ci
N my

=

Strategic: the planning and management

guidance RULD Fiece o Pece
@ (Do Reck Pfeoncy)
Process: the actions and steps to be '@\ ™" v
taken to implement v SN
aken to implemen Hisp. 8

Technical: needs to be done to implement

(Source : BSI)
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Increasing level of abstraction :
1 1
ISO/IEC JTC1 WG 11 ] ]
Smart Cities 1 1
1 1
ISO/TC 268/SC 1 I 1SO/TC 268 1 HNESE =2 = XX
i -, I -
S"i‘:;:a‘;’r:‘c'::’rgﬁy : Sustainable cities and communities : % "ﬂ = O AL o=
1 | 1
I CEN/CENELEC/ETSI coordination group on smart and sustainable 1
: cities and communities :
1 1
ITU4T Study Group 20 1
[oT and smart cities and communities 1
T e ———
IEC SyC |
Smart Cities

-Terms and Definitions
-Description of cities

* ZX: AFNOR

¢ e -Measure progress towards
-Strategies for long term vision

... to help decision/commitment

planned targets
...to evaluate the results of the actions

Political commitment Implementation/demo/pilot

\ [

1. DECISION/
COMMIT
(Strategy)

*&X:GSC-211SOTC 268 L HAIR S—
Management & governance and guidelines

Source: O| &7, KATS
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2013 2014 2015 2016 ~
\ Joint
[ ITU-T Focus Group on Smart Sustainable Communities } ----------------- >[ ITU-T SG20 ) Terminology
Group (2016)
I SMART CITY 1
_ N b [ R B\ (ORUN g Joint Task
SyC Smart Cit Sl
[IEC Systems Evaluation Group on Smart Cities (SEG1) J —L yC Sma ities B Group on Smart

Cities (2019)

ISO Strategic Advisory Group on Smart Cities | ,[ Standing Smart Cities | IEC e
(SAG._SCities) Task Force (SSCTF) | ISO @

{ ISO TC 268 — Sustainable development in communities I Sustainable CLLS
and communities |
[ ISO/IEC JTC 1 Study Group on Smart Cities (SG 1) } ---------- *[ WG 11 ]

Source: JunSeob Lee, ETRI
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ITU-T SG 20(loT and smart dties and communities)
(‘15 ~)
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Smert Community infrastructure — Pilo! Testigy Iso L] Evauation and assessment of Smart Sustaineble Cities and
Communities
1 - Management Systemn Standards
H City indicators
1 City anatomy and sustainab)
ey ’
) JTC 1[15® IEC SyC Smart Cities (‘16 ~ )
1 Strategies for smert ciies ar IS —_—
INFORMATICN TECANCLOQY STANDARDE A sk XFx x =
N Awareness — raising, communication and promotior O —I]I-EAI EI R?*I-%!" E!.-L?-'- =7
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Chairman Advisory Group

Market Relationship
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(‘15.10 ~ )
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Sman Cities — City ser
the role of the electrical

{ Strategy

Coordination
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Increasing level of abstraction

ISO/IEC JTC1 WG 11
Smart Cities

MOST [Autamotive Multimadia I nterface Collaboration)

| OSG {Cpen Service Gatewiay initiative)

) | OGC(Cpen Geospatial Corortium)
Sust The Open Group . {1 ADIE 22¢lEl
e | EPCGlobal (Electronic Product Code Global)

ISO/TC 268/SC 1
Smart community

1

|

1

|

1

|

1

|

1

1

| _MTConnect { /

ADERIE | IEEE nstitute of Bectrical and Electronics Engineers)

IT*-T Study Group 20 OPC-UA [OPC Unified Architecture) ‘ ) @ /

infrastructure
PCI Sacurtty Standards FBEer |-
NFC Forum (Near Field Commwunication Forum)
CEN/CENELEC/ETSI
154 (International Sooety of Automation)
IETF (Intarmet Enginaenng Task Force)
g . { OCF(Open Connactivity Foundation)
IoT and smart cities and communit
, OneM2m
l ONVIF (Open Network Video Interface Forum) VRE—
IEC SyC ] PSIA (Physical Security Interoperabiity Allance) || ADFE Al -
- )
Smart Cities I ADIEAE| & OASIS (Organizaton for th sment of Information
L Al’/éIE?'_c‘§-} JI?‘ s ADIE HH|A )‘—IW]NMMEWG‘KG"DUU)
- _OpenanRAllance ST . WAC (Warld Wice Web)
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Ex1 : AFNOR JEEE (Instaute of Elctrical and Electronics Engneers)
ADtEW
i HITSP (Heaithcare Information Technology Standards Panel)
ADIERH—A HL7 (Health Level Seven International)
EPCGlobal

NFCForum  f

086 (Opan Service Gataway initiative)
A 3} E S
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IWRA (Intemationd Water Resources Assedation)
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LPWA - A Revolution for the loT

Ultra Low Power Deep Coverage Low Complexity
Smart Meter Wearables Street Lighting puome Toll Collection %ﬁgﬁ;’ e pelne Smart Grid

Source 2016 Sierra Wireless
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LPWA Technologies in 3GPP

3GPP vision & standard evolution

. 96 Consumer

\ [ Next | fesease R & Automotive

3GPP modules
commercial
availability
X LTE O\
G () o M2M / loT
M 1,../5\_*!\_1 B_l__.,_/”’ - approach
L MTC
2008 2014 . 2015 . 2016 . 2017 = 2018 = 2019 = 2020 = 2021 2025

3GPP standardization
Rel.8 Rel.13

Rel.15 Rel.16
LTE Cat 1 LTE-M1 First 5G 5G specs 5G specs
LTE-NB1 concepts Phase 1 Phase 2

J. Kim (kimjh@sejong.ac.kr) |20



LPWA Technologies for l1oT Connectivity

Long range loT LoRaWAN & LTE landscape

Data rate
5 Mbps LTE Catl module < 308
P |
=
[ smeman
=
5,5 kpbs LoRaWAN =
=

J. Kim (kimjh@sejong.ac.kr) |21
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LPWA Technologies for l1oT Connectivity

Covering a wide area of use cases

Massive loT Critical loT
= A A}
N .
| e g < 5 ||
Smart Logistics, tracking and Remote Traffic safety o
building fleet management health care and control
T v D) F— ?,
SR A ﬂln (( )) (ﬂ: 22038 & g@ Remote
N 44 N manufacturing,
Capillary networks Smart Smart Smartgrid | Industrial application,  raining.
agriculture | metering automation and control gy
Low cost, low energy,
small data volumes,
massive numbers

Ultra reliable,
very low latency,
very high availability

LoRaWAN NB-loT Cat1/Cat M1

J. Kim (kimjh@sejong.ac.kr)
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5G (3GPP)

e The Three High Level Use Case Families
Enhanced Mobile Broadband

Massive Machine Type Communications

Ultra Reliable and Low Latency Communications

Enhanced Mobile Broadband

Gigabytes in a second j__‘l
Smart Home/Building
- [ 30 |

Smart City

Future IMT g"

& @

Massive Machine Type
Communications

3D video, UHD screens

\ - Augmented reality

Self Driving Car

Mission critical
application
e.g. e-health

Ultra-reliable and Low Latency
Communications

Source: ETSI 2017

J. Kim (kimjh@sejong.ac.kr)
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Internet of Autonomous Things

5G - Driving the automation
of everything
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oneM2M standard

e 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)

Application Application

Communication
etwork (wireline, wireless,
Powerline ..)

Communication
etwork (wireline, wireless,
Powerline ..)

Gateway Gateway

O O

Device Device

provide common

application functions

as service layer

©*oma °) |HGi)

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

Application Application Application

I Y A
1! \ 7
vl \ <~ one

Common Service Layer WM

Com unlcatlon/ ommunlcatlon
ork 1/ Network 2

ew
Al

>"___

@

Device Device

8 of the world's leading ICT standards bodies, almost 200 companies from all industrial sectors

http://onem2m.org

J. Kim (kimjh@sejong.ac.kr)
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oneM2M as Global Standard

e Partnership project among regional SDOVs

— SDOs of North America, Europe, Korea, Japan, China and India
— not to develop different/fragmented loT platform standards

[ Over 200 member organizations in http://www.oneM2M.org

oneM?2M

=

SIRSY
)/ ) !
{ 4

(™ e S

=

ot

ETSI///%\\\\ >
\ Y

GL=BALPLATFORM®

1) Standard Development Organization

J. Kim (kimjh@sejong.ac.kr) 27
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oneM2M Architecture

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

|
Application
Layer

TI_ ___________

Service
Layer

Network
Layer

Underlying
Network

Application Service Node Middle Node [ nfrastructure Node Inf. Node

J. Kim (kimjh@sejong.ac.kr) 28
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OIEEE W3¢ € =B cuicelines
g A GSImA

P2413 ~ & Ref. Arch.

G20 Y ®_ collaborations A 2
4 N
OASIS1 | ™
L MQTT ) uses

*sOoma |

Open Mobile Alliance

Interoperability
L OMADM LWM2M ) Usesfinterworks standards

4 N\
'ﬁ\/\//\/\\/&_' A/ interworks with
uses
I E T F OPEN CONNECTIVITY
\, HTTP CoAP TLS DTLS FOUNDATION
Protocols

Platforms
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oneM2M - Summary of Release. 1 Features

Common Service Functions (CSFs) of oneM2M Release 1

Registration

OfZ2#old, X &5

Data Mgmt. & Repository

HO|E MF, 22|, &4

’

Communication
Management

o AR S 22|, Qos

Discovery

CEEN R

Subscription &
Notification

Y2 1S, 5%

Network Service Exposure

SAHEYI A5

Security

=ot

Device Management

gRze 7ls
(OMA DM, BBF TR-069)

Location

AKX ZE S A e

Group Management

Ch= X &2 22|, M of

Application & Service
Mgmt.

O E2|7|0]d, AH|A 22|

Service Charging &
Accounting

M| A 1t=

oneM2M Rel. 1

J. Kim (kimjh@sejong.ac.kr)
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oneM2M - Summary of Release 2/3 Features

Industrial Domain Enablement
* Time series data management
* Atomic Transactions

* Action Triggering
* Optimized Group Operations

Management
* M2M Application & Field Domain
Component Configuration

Semantics
* Semantic Description/Annotation 0;;[\;'/2;\0
* Semantic Querying Features

* Semantic Mashups

* oneM2M Base Ontology

Security

* Dynamic Authorization

* End to End Security

* Enrollment & Authentication APIs
* Distributed Authorization

* Decentralized Authentication

* Interoperable Privacy Profiles

* Secure Environment Abstraction

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

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

Market Adoption

* Developer Guides

* oneM2M Conformance Test
* Feature Catalogues

* Product Profiles

oneM2M as generic
interworking framework
» 3GPP SCEF

* OMA LwM2M

* DDS

* OPC-UA

* Modbus

* AllJoyn/OCF

* OSGi

* W3CWoT

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

31



GISC2020

Global ICT Standards Conference

oneM2M - certification program

 TTAis the 1st Certification Body & Test House

— oneM2M Release 1 certification program launched on 9t Feb. 2017

certified products (Sep. 2018)

PRODUCT PRODUCT PRODUCT  Certification: CERTIFICATION | LISTING PRODUCT PRODUCT PRODUCT PRODUCT  Certification CERTIFICATION | LISTING PRODUCT
NAME WEBPAGE VENDOR | BoDY "ROPUCTTYPE “yeesion DATE CEEIRCATE DETALLS NAME WEBPAGE VENDOR | BoDY 'ROPUCTTYPE “version | DATE CERTRCATE DETAILS

& Handysoft-IN-

http://developersiotocean.org/| Software 2018-05- End

i HANDYPIA loT HANDYSOFT, 2017-03- CSE [HANDYPIA
Mobius archives/module/mabius K A component | TRV 18  Mobius pdf Do | e handysoftcok | TIA | product(N- | TRSLV1.O 15 (HandsofHANDYPIA
CSE) IoT Platform.pdf
Platform].pdf
Chordant™, End
Chordant™ 2018-02-
Plath https:/Avww.chordant.io/ |an InterDigital TTA product(IN- TRSLV1.1 2 & Chordant.pdf =]
latform
business CsE) 2 (HealthConnect) IoT HealthConnect-
loT Healthcare HealthConnect 2017-03-
http://www.hconnect.co kr/ TTA End product TRSLV1.0 Healthcare IN-CSE [loT
Platform Co, td 30
End Platform.pdf Healthcare
2017-12- | E(C3SYSTEMS) Platform].pdf
SysOne | hitp://www.c3systems.com/ | C3SYSTEMS | TTA | product(N- | TRSLV1.0 ( atforml. o
07 SysOne.pdf
CSE)
" Software 2017-02- 2 SKT-IN-CSE
ThingPlug https:/mwww.thingplug.net | SK Telecom TTA TRSLV1.0 I (SKT) ThingPlug.pdf]
component. 09 [ThingPlug].pdf
) End 9 (Moda Inc)
Universal loT 2017-12-
Standards o hittp://web.modacom.cokr | Moda Inc. TTA | product(MN- |  TRSLV1.0 o Universal loT
ateway 2017-02- @ nTels-IN-CSE
CsE) Gateway pdf N-MAS htto://www.ntels.com els TIA | Endproduct | TRSLV1.O 2 (nTels) N-MAS paf | oo
09 IN-MAS].pdf
HuRa loT fnd 2017-12- | (HERIT) HuRa loT KT-ADN-AE
uRa lo P URa lo 2 KT-ADN-
http://www herit.net HERIT TIA | product(N- | TRSLV1.0 loTMakers Software 2017-02- | @ (KT) loTMakers |
Platform 07 Platform.pdf - http://iotmakers.olleh.com KT TA TRSLV1.0 loTMakers
cse) Middleware component 09 Middleware.pdf
www.onem2mecert.com i
End So 02 .
2017-09- & IREXNET-IN- oftware 2017-02- | J KT-IN-CSE
Gwp http://www. irexnet.cokr | IREXNET TIA | product(N- | TRSLV1.0 o7 B OREXNED GWPpdf| (o loTMakers | htp:/iotmakers.olleh.com KT TA | omponent | TEEV10 09 | BT IoTMakerspdf o ers] po
Cse)
KEPCO-IN-
End e-loT Energy 2017-02- (KEPCO) e-loT CSE [e-loT
' 2017-09- 2 (REXNET) | = IREXNET-IN- https://spin kepco.co.kr KEPCO TTA | Endproduct | TRSLVI.0
AlsOP httpi/Awww.irexnet.cokr | IREXNET TIA | product(N- | TRSLV1.0 Platform 09| Eneroy Platormpef | Eneray
o7 AISOP.pdf CSE [AISOP].pdf
CSE) Platform].pdf
End £ SAMSUNG KEPCO-ADN-
SAMSUNG 2017-07- | & (SAMSUNG SDS eloT Energy 2017:02- | 8 (KEPCO) evloT ’
Insator™ | hittps://www.samsungsds.com TIA | product(N- | TRSLV1.0 ¢ )| spsin-cse Gateway hitps://spin kepco.co.kr Kepco TTA | Endproduct | TRSLV1.0 09| Eneray Gateway pat - (10T EnerY
DS 13 Insator™ pdf Gateway] pdf
Cse) {insator].pdf d

J. Kim (kimjh@sejong.ac.kr) 32
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- MOBIUS S ZF (oneM2M)
*  FIWARE (NGSI)
 CityDataHub (oneM2M, NGSI, KS)
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Open loT Platform: Mobius

Standards

High fragmentation of existing
platforms

Missing interoperability

Global Standards for
Machine to Machine s
& Internet of Things

VERTICAL MODEL HORIZONTAL MODEL

Common Platforms

Platforms is typically dedicated t ' f

to a single application/service ﬁﬁﬁ JEETI Q.!%Ei
Slow development of the loT AR AR
market

J. Kim (kimjh@sejong.ac.kr) 34
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Mobius Platform

 World’s first open source platform based on oneM2M standard

* Certified oneM2M Open Source Implementation

Device Platform Ser;:erﬁ(Cloud) oT
atorm -
- [
G

§ S Y AD}

E p Internet N s w

S pgmoBius > =

x|

-~

!

e Ans
e AE|
Data
’ Processing
812/
\ J L -]

J. Kim (kimjh@sejong.ac.kr) 35
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. pa
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loT/M2M Device

Admin/User

.
Mca *
X .

g
Mca =

H
&Cube : Thyme
. ] - )
ASN u 0 MN
E E Common Services Entity (CSE)
- = 0 = DMR?" CMDH? Sub/Noti
- -
CSE A ,M == = Registration Group Mgmt. Security
- -
5 2 Discovery lngmekﬂi(ng Location
§ IS : Rosemary Dev.Mgmt.  Charging 3
ASN
AE
Mca .
H Mcc =
CSE 0 t .

&Cube : Lavender
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oneM2M Certification

oneM2M B = Q=

ikl

= U EZE (FMA 2HR) oneM2M A EE AT Zo A S11H(2018.05.18) H = HE X H

oneMZ2M Certification Body! C ERTIFI C ATE

oneM2M oneM2M Standards Certified by TTA
Certification Body (CB) KETI

Certificate No. TTA-C-18-016
Product Name Mobius

Product Type Software Component
Manufacturer KETI

Specification Version oneM2M Release 1 (TRSL v1.1)

Authorized Test Lab(ATL) e N -

This is to certify that oneM2M product has met all the certification criteria in accordance

with the provision of Article 13 of the Guide on Certification of IT product and Equipment.

one
18 May 2018 N'M

Date of issue
Standards

C, »
2 tifiod <t

Testing Scope 1. Interoperability Testing
Testing Scope 2: Conformance Testing
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Busan — Global Smart City

 Open Smart City Platform based on oneM2M

NING

S North Korea
Pyongyang
)
.
Séoul
~JM§
.
Pcheon
i

South Korea

Gwangiu
a4

Hiroshima

o Fukuoka
I W
)

- ZigBee

- RS—232C
- Bluetooth
- Wi—Fi

- NFC

- LPWA

Device platform

Open S City platform

HTTP

MQTT

Common service functions

Common platform

Open API

Device protocols

e COMMUNITY SAFETY e

Smart
streetlights

Smart Maritime
safety service
(utilizing drones)

Smart subway
ventilation
management system

Secure location
management service
based on smart LED
streetlights

Development of
smart marine leisure
services deploying
loT-based
weather data
collection devices

Relief services
for the socially
disadvantaged

Situation-aware
evacuation
information system

Trial of Smart City
disaster
prevention system

Smart City
platform-based
safety advisory

service for

wet road conditions

Smart prevention
services for
lost/missing children

Smart safety
service for
subway/LRT
platforms

Smart traffic
safety service in
school zones

SDeveloping & testing
‘soft’ smart ship service
platform for passenger
safety & convenience,

using wireless integrated
10T sensor technology

Application platforms

Web development portals

Application service functions

Public data linkage

-

v

City monitoring \32.

RAFFIC

T
i {*IMPROVEMENT *

Smart
crosswalks

Smart parking

Pedestrian-responsive
smart directional
information
signage service

CCTV video analytics
for traffic data
collection &
alternative route info

Enhanced
image-based
smart parking

service

URBAN
® LIVING e

Proximity beacons
for small business
location-based
marketing services

Mist-spraying
at traditional
markets

Testing of
situation-aware
Smart Home service

Social care services
utilizing
loT smart mirrors

Visitor access
control and
monitoring system

Application systems

- Smart streetlights
Relief for the socially

Open API - disadvantaged
]» . Smart store energy
management
= Smart crosswalks
. Smart prevention of
E ¥ .
o’;::-:nAgF: Gty lost/missing children

» = Smart parking

Building energy savin
- Maritime safety (drones)
- Marketing for small enterprise
- Context-aware evacuation

ENERGY
fCONSERVATION *®

Smart building
energy
conservation

Smart store
energy
management

Development of
urban energy-self-
sufficient
smart farm service,
linked with
Smart City platform
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Goyang Smart City

Smart City @Mobius

m oneM2M-based Platform Dashboards
= A Common Platform b Safe Parking )
Safe moBIus o .
Parki Authentication M2MS I/F 4
arkKin i £ R
9 & Registration Announcement Monitoring oneM2M> park Environment 1 AR
Access Control . (HTTP(s)) =3 o C—
. Log Vi 2
V P> Policy Discovery S . Residence Area A =
Park <, Subscription Group Management
i /Notification Mgmt. 4
Environ. Devi Statistics Ecological Environ.
evice Location Control
Mamt ?
oneM2M o Firmware Management
(HTTP(s) App. Service  Data Mgmt. Mert yore)
. Layer Mgmt. Reposito CSF Simulator Ko
Residence T CoAP c‘;mm-"ntcat_on M:m: y
uni 1 . . . .
Area MQTT) Delivery Handling Authentication Simulator Open Data -
y Application Platform T
Energy / Transport / Environment / Infra / Safety Services South Korea
Smart B Common Modules REST API M
gmt.
Garbage cemvice s— Service —— REST API
Connection Mgmt. Composition Mgmt. Data Collection Mgmt. | » s
. Service . Data -
VECO|OgIC8| Discovery Rule Engine User Mgmt. Processing JAVA/JSP HTML5
Environ. | = Resource E- i
Mgmt. OAM Css Government
Polling

Billing / Big data/ Security Goyang open Data

J. Kim (kimjh@sejong.ac.kr)
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Daegu — Smart City Services

e Daily Healthcare Platform
— Based on oneM2M and ISO/IEEE 11073 Standards

Device
MAPHIS Platform
; Healthcare Device ISO /IEEE PHR
o 20 = e pracics 11073  (poam oneM2M Healthcare information processing
Y| O|®
North Kores p < || LN Event Flow Engine
(i ’ EHR
E e i Mobile
g ~ Gateway Normal Processing Specific Processing
gl . \‘::\ - @j

South Korea

Enterprise Healthcare health
Algorithm Data
Healthcare Device

SDK
.
e Common Function Layer
oneM2M

Private
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Smart City @Mobius

* TIM - MONICA Project

Bonn

Rhine in Flames,
Piitzchens Markt

Hamburg

Port Anniversary

Dom Festival

Leeds
Headlingley Carnegie Stadiumy

Rugby league matchesand Cricket

http://www.monica-project.eu/

2" MONICA

Féte des Lumiéres,,
Nuits Sonores

Smart City Platform

R {
- |

Crowd Safety and Security
Sound Monitoring and Control

Copenhagen
Tivoli

Fredagsrock)

Torino
KappaFuture fstival

Sansa Movida)

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

m N —""% 2 Al
1'&» \
yu OB SO ¢ (&
-~ 2T k.

loT Data Market #Digital Single Market

Pilot services

DEB808. 800

Healthcare Energy Building Retail  Transportation Education Home Factory

Base Applications

) Pilot Validation
And Services

loT Enabled e
o Enab’e loT Enabled
Framework for Open Call
Framework

Smart Cities
y 4

\

Tools, Guidelines
and Support

Impact and
Sustainability

Reference Zones (EU + America)

eference Zones (KR)

4

3 J.Kim (kimjh@sejong.ac.kr) |
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e  MOBIUS S Z (oneM2Mm)
«  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 ouriom

Transport,

Strategy: Mobility and

EFl- : a generic, open and standard Logistics
platform which serve needs in multiple domains

> FI-Lab : a meeting point around which a Smart

dynamic innovation ecosystem can be created Energy Grid
engaging developers and entrepreneurs

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

e-government

eHealth

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
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FIWARE Enablers

L 4 /-
N\ \\ > \\

p
" SMART ~ SMART City ) 'SMART Factory

Agrifood Apps Apps Apps
s ] H/:

.-}!

Domain
specific
enablers
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FIWARE API (NGSI API)

“ NGSI API enabling updates and access to context information from different
sources (not just loT !) which may vary over time

¢ Existing systems dealing with management of municipal services
¢ Sensor networks (Internet of Things)
¢ Third-party smart city app

What's the current traffic in street NGSI Notify me the changes of traffic in

o )& Standard AP X street
P — ,
e L)—/:Street= “X”, traffic = high

L

The Public Bus Transport
Management system

A sensor in a pedestrian street

Citizen’s car app or
smartphone

J. Kim (kimjh@sejong.ac.kr) 47



Clobal ICT Standards Conference

FIWARE: Reference Architecture for Smart Cities

Smart City Governance Services Open Data Portal oo

Data Marketplace
° (supporting Right- \0.' wﬁ (Data Economy

%. g 1 &l. r‘o" %(3} ol time Datasets) support)

CEP rules Big Data KPls Advanced Operation
& actions Algorithms  monitoring Data Maps Dashboards

—
wasm Bh ¥ i .
. location ' shared car .

g T e

IDAS Agent Framework
NGSIloT | | NGSIloT
Agent Agent
.
+ é

Deployed loT, ®
networks o

°®, @ e Vertical solutions
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FIWARE: Becoming the de-facto standard?

(OPEN & AGILE SMART CITIES

100+ cities
22 countries

Common APls:

v FIWARE NGSI to start with

Standard Data Models:

v" CitySDK and more, collaboratively
Platform for Open Data/API publication
Driven by implementation approach

"B ceFoieiTAL

FIWARE NGSI and Context Broker

Technology has been selected to

become a CEF (Connecting Europe

Facility) Building Block

NIST

National Institute of
Standards and Technology

FIWARE has been recognized as
major contributor for a shared

loT-Enabled Smart City Framework.

The initiative is led by NIST

GSMA

The GSMA has published
a Reference Architecture
for loT Big Data

Ecosystem which
recommends to mobile
operators

FIWARE NGSIv2 should
be supported by
implementers delivering
the loT Big Data
ecosystem

2

TM Forum, the global
industry association for
digital business, is working
with FIWARE to deliver the
key building blocks for
enabling and connecting
Smart City ecosystems.

TM Forum is supporting
FIWARE NGSI REST-based
APIs for real-time access to
contextual information for
cities.

THED

World Class Standards

ETSI has announced the
creation of a new Industry
Specification Group on
cross-sector Context
Information Management
(ISG CIM) for smart cities
applications and beyond.

FIWARE NGSIv2 is the
starting point for the CIM
API to be specified

J. Kim (kimjh@sejong.ac.kr)
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e  MOBIUS S Z (oneM2Mm)
«  FIWARE (NGSI)
 CityDataHub (oneM2M, NGSI-LD, KS)
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=
= [
9| Hub & Spoke 22| Hub Y&HS +=lst

AOLEAE|

NEEE!

N . Domain Specific L3 i .
E@ Application and Service Layer Serrftaes Data Driven Smart City Services

= Business and Market Layer City Domain
System

---------------------------------- Smart City DataHub -+

(City Data Hub)

@ Data Layer

Py
&3 Network Layer

Device and Data Source Layer
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CityDataHub 7l'& M EF

Common Pivotal Points of Interoperability

Independent With Pivotal Points
technology of Interoperability
deployments

_ Minimize distance

PP] to interoperability

—>

_ App Diversity
{—

Potentially large
distance to
interoperability
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nalytics Apps

s

SPARQL or
REST APIs

NGSI LD

Data Cloud
Mgmt VM Mgmt
Group
: Open data
CityDataHub P :
- : (Semantics)
oneM Big Data Big Data
" Storage enablers
<:> NGSI LD
Discovery Broker
I/F to other

E)'<isting

loT platforms Deployments

mgmt

Smart City Frontend
Data center

Field domain

- o = Source: Omar Elloumi, oneM2M TP Chair,
‘d’ms oM < e gRAHSEEN, B6I® |oRa Nokia Bell-Labs and CTO group
==, LWM2M -
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(Xt 1) NGSI-LD (ETSI)

Data & Context & &: ETSI-CIM (Context Information Management)

A.l
User Apps Open Data
AP,
APPs
Context
Information -
Management
Provenance Usage
\‘
|0T Context Information P rOprietary
Ontologies
Data

IExchanging data and ontology allows Users and A.l. to see meaning I

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

KE Il Korea Electronics
Technology Institute
LT

54
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Smart Mobility

|

Smart Parking

Environment

cctv

GPS

City Data Hub 7| @™ 41 =

Security and Privacy

Block chain i P;(r)i:/e::on T Authentication Authorization Identity Management

Hub Connectivity Data Hub Core Semantics

Data Map
Adapter Manager

LOD
Harvesting

a Security API

Common Knowledge

Semantic Data Mgmt.

Semantic Analysis & ML

AP

Data Lake
Analytics

CKAN
Harvesting
oneM2M
Adapter
FIWARE CB
Adapter
U-City Platform
Harvesting

Semantic D
Visualization/Dashboard

Analysis D S
Libraries

Dperation [

Primitive D Analytics / ML

City Hub Gateway
City Hub APIs

o
<
o
c
>3
o
e}
<
£
=}
o
(%]
)
o
)
(®)

Core Northbound API

Service

Real time Data Stream Data Portal
Processing

Data Service API

Data Access API/SDK

Legacy

Adapter

Device
Management

Data Quality Mgmt. & Life

Preprocessing Dynamic Data Movement

Cycle Mgmt. Data / SW Market Place

Data Usage Logging Accounting
Data Reputation
Monitoring and Administration & Configuration Data Hub Monitoring & City Index
Management

Admin API

Hybrid Cloud Mgmt. Multi-tenant Scheduling Infra Metering & Monitoring
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City Data Hub = 2 EE} Q!

@ ~Pi Gateway

Data Service Module Semantics Module Infra Security

Batch ML Repository Mgmt. Module Module
Spatial Analytics Framework
Batch Analytics Framework
Data Mart/Warehouse
Custom Data Service . itz MEREEs
Big Data Framework
Event Processing

Real-time MLs Engine Mgmt.

Mls

Sandbox
Management

Manager

Monitoring/Metering
VM lifecycle

Real-Time MLs

Real-time Analytics Framework

Data Lifecycle /
Data Model Metadata Management Data Quaiity Management

Auto Scaling
Orchestration Manager
Identity Mgmt.
Block Chain

D:
. ata Ingest Module Adaptor Manager

Authentication/
Authorization

oneM2M Context Broker U-City Adaptor Massive loT Edge Public Services
Adaptor Adaptor ¥ P Adaptor Adaptor

Multi Tenant Scheduler
Multi Cloud Integration
Data Protection / Privacy|

Custom Adaptor Pre-Processing
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City Data Hub 1.0 =71 &3

. Service API I

5 5 49 23 49 429 923 *

Data manager Data Semantic
marketplace service
module module

Data model manager
Dataset metadata Data BaItCI'! StrealTl
. analysis
ToE service y analysis

Configuration module module
provision manager broker Security Infra

Life cycle & data flow module module
manager Data lake

Data quality manager

— —
Data core module gy

Data streaming broker

Ingest API
* 4 *

D?\:Iao::lnlﬁ ESt Legacy Systems

loT Platform
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Stakeholder Participation

Federation
< _______________ > @

SPOKE

Multi-tiered hub-and-spoke Architecture

o TTTT R ICT Infrastructure
— |:| M)
(o | ] = Eﬂ

] =

Compute Edge Device Edge Sensor

1ALl
LA

Physical Infrastructure
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City Data Hub T+ 7H& (TTA, KS, T M| E =)
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City Data Hub

SN (2%, =/H], DM EX]), AE, 22 SO IHE X

Smart City Data Hub

=2l.
=o.

0%t
rfot
I
|.|-|
s
>
r

Parking “Info +
Prediction” Service

P | AN

Data Hub Service Ul i Data Hub Management Ul 31 Party Applications
API| Gateway
Data Service Module Semantics Module Analytics Module Infra Security

Module

Module

Data Set Management T

Sandbox

Batch ML Repository Mgmt

Batch Mls

Management

Spatial Analytics Framework

Data Market Management

Semantic Analysis

Data Service Management

Batch Analytics Framework

Custom Data Service Semantic Data

Data Mart/Warehouse
Metadata Management

Management Big Data Framework
Data Core Module
Data Mode Metadata Data Lifeqycle/
Management Data Qualty Managemert

Real-Time MLs

5

r

>

Pre-Processing

VS

Event Processing

Real-time MLs Engine Mgmt.

Real-time Analytics Framework
Adaptor Manager

Weather
Report/Forecast

Fine Dust
Report/Forecast

Parking Data
(oneM2M Platform)

L Parking congestion Hours

i
i
:
i
i SMART PARKING =
i
i
i
H

Demo version will only provide information

]
]
]
]
]
]
]
]
]
_ Mosty oot @ oy pating
T near Yatap station wise @ taed oot @ cones @ it !
- oly28%2 B oz !
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1 8oz T ]
2 % ]
it ) 1
HOlZI0|ZR !
2540120/ !
]
~ 3 ]
o Jangmi-re '
. !
s
| i
] ) a ]
v [resioc £ ]
' 1
] A33 . ]
] = ]
] o 3 i
I ARG s i
1 ) = A N d:
\ inday v ent Week C H
[ | ST s 7 !
' 1
] . ]
A ‘
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]
T ¥ |
] 3
| Yatap transfer parking lot #2 % H
] ]
] )
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1 17 e = 1
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| i
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City Data Hub & : X2 & & 0| = pPocC (Data Models)

< off street parking > < air quality observation >
AirQuality id string mandatory
Observ. .
refParkingLot type string mandatory
location geo:json mandatory
address PostalAddress optional
. . 502 integer mandatory
AirQuality -
refParkingSpot Forecast co Integer mandatory
o3 integer mandatory
Input to no2 integer mandatory
Congestion Level pm10 float mandatory
Weather pm25 float mandatory
Observ. airQualityLevel integer mandatory
airQualitylndexRef  string optional
dataObserved DataTime mandatory
locationTag List of string optional
VG dateCreated DateTime mandatory
Forecast
dateModified DateTime optional

J. Kim (kimjh@sejong.ac.kr) 61



GISC2020

Global ICT Standards Conference

SMART PARKING Parking congestion Hours

SMART PARKING

e

=

Learn parking spot availability and transportation

information at one place~ Don't need to go
around to find parking spot

Yatap transfer parking lot #1

©SYNCHRONICITY 2018
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City Data Hub E&: D 2L}19 et T AIX| I A|AHl 7| @

IA=2LH9

HOLZA} AN AT

© zxixt sy (2 ReCless

Legfa(y Security and Privacy Application o QEX‘“% ox
Platform Block chain Data Protectionand Privacy ~ Authentication Authorization Identity Management g Smart (SMS) (=} E LH O IEA'.
Open Data Mobility S kt
Portal Hub Connectivity Data Hub Core Semantics 3 ¥
Smart ’(-
oneM2M Adapter Manager  Data Map Manager Data May Common Knowledge Parking @ + 3
p
Platform % Semantic ata Mgt (g LGU™ sKtelecom
LOD Harvesting = Data Lake Semantic Analysis & ML Smart
Context 2 A : g > Safety
. nalytics )
Broker KAN H: ] F = —
SENERE s % Sementic DB &  Visualization/Dashboard | § 3 £
i = Analysis DB 2 o © City
LlJ-?W oneM2M Adapter § 3 E ——— E Sb?f Libraries 2 |8 Adminstration e SxIX} S E LH 7 |' ':M'
Platform 3 peration > = (=] Ay 2
2 - E = c I
FIWARE CB Adapter £ § Primitive DB E IAARHCST/IMAT 5 > 8 ) pole] e
LoRa, NB-loT, é © ® Service % S Enviroment @rurc @uuvie srovew Citluens
566W U~City Platform Harvesting 2 |8  RealtimeDataStreamProcessing | S Data Portal g QueBIE UNHBRIZIE K kesens
2 Data Access API/SDK Energy %
Pﬁ?{z% Legacy Adapter S Data Qualty Mgmt. &Life Cycle Mgmt. Data / SW Market Place Management B onple  HOUALE
5
—— . £ — e Accounting 3
evice Managemen! ata Usage Logging 5 Livi
Massive loT Data Reputation = Wg'l'fﬂai
Edge Server o §
Moritoring and - e et Data Govemance Data Hub Monitoring & Gity Index cee
.. Management
Media i
o, City Hub Hybrid Cloud Mgmt. Multi-tenant Scheduling ~ Infra Metering & Monitoring DateMarket

Infrastructure
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