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I . Decision behind oneM2M

I




Before "loT"

& INFior

Even before the term “loT” became a trending topic,

LG CNS, with its own standards, has been providing services, which are

now what we call loT, for factory and energy industries as well as buildings
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With the advent of loT..

& INFior

Issues

v The difficulty for a company-specific standard to be widely used
in the market

v" The difficulty in creating an ecosystem embracing device
manufacturers, loT platform providers and service developers

v" loT devices each with their own protocols and message formats

v Absence of a standardized platform service
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Decision behind oneM2M

& INFior

Due to the limitation of creating an loT ecosystem with only

company-specific standards, we decided to adopt the global standard

(2015)
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II. From oneM2M to INFioT
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From oneM2M to INFioT

& INFior
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From oneM2M to INFioT

e & INFiol

oneM2M loT Platform Implementation

< Initial oneM2M platform >

MQTT
Message

Wy LLDW |

Queue
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From oneM2M to INFioT

& INFiol
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From oneM2M to INFioT '

/" @ WFioT

oneM2M interoperability

First oneM2M Interoperability event, 14-16 September 2015, in Sophia
Antipolis, France

@ Published: Friday, 03 July 2015 = Print

oneM2M, the global standards initiative for Machine to Machine (M2M} and the Intemet of Things (1oT), will hold its first
interoperability testing event from 14 to 16 September 2015. This will be the first opportunity for organizations
implementing the oneM2M Release 1 Specifications to validate interoperability and end-to-end functionality via oneM2mM
interfaces.

oneM2M partners ETSI (European Telecommunications Standards Institute) and TTA (Telecommunications Technology
Association of Korea) will host the event at the ETSI headquarters, in Sophia-Antipolis, France.

Richard Brennan, oneM2M's MARCOM Chair explains the event’s significance: “Within the industry we see more
initiatives building towards a ubiquitous Internet of Things. oneM2M is working with multiple organisations to establish
interoperability standards for connected things, across multiple industry sectors. We are excited about this first
Interoperability event and the support from oneM2M, ETSI, TTA, and the European Commission. We encourage industry
players to attend this event and test their implementation of the oneM2M standards.”

The event is open to all industry participants developing solutions based on the onelM2M specifications. The deadline to
register is 31 July 2015.
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From oneM2M to INFioT

& INFicT
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From oneM2M to INFioT

NEWS o

LG CMS, acquired International Standards Certification for

. 207e-07-27
loT{Internet of Things) !

- 'oneM2M’, 'CoAP protocol' certification, the first in IT services industry-

B Ensuring compatibility and expanding loT products and services to foreign markets with International standards
certification
B Leading to the spread of loTuse based on low power loT services

LG CNS(Young-Seob Kim, Representative) has recently acquirad loT{Internet of Things) Intemational standards
certification for 'oneMZM° and 'CoAP protocal, which is the first in IT services industry.

'OneMZM’ is the world loT standards participated by 230 enterprises including companies in the fields of

communication, manufacturing, sclutions, etc. LG CNS has laid the groundwork to enter the foreign markets as well as
domestic market through this certification with 10T products and services
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From oneM2M to INFioT

& INFior
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From oneM2M to INFioT

The launch of INFioT, loT Platform based on oneM2M

oneM2M grows membership as momentum around loT accelerates

@ Published: Tuesday, 21 August 2018 = Print
Ever-increasing efforts to advance the loT has brought a jump in new oneld2M members.

Sophia Antipolis, France, 20 August 2018: A cybersecurity specialist, research institutes, service providers and
Ireland’s official standards body are among the latest companies to join the global Internet of Things (1oT) standards
initiative oneM2M as it continues to evolve its universal framework to empower mass adoption of the loT across a range
of sectors.

The newest additions to oneM2M's vast membership — which is made up of vendors, operators and national bodies —
highlights the wide relevance of oneM2M’s work across the globe, with the new members coming from Canada, America,
Europe and Asia.

LG CNS, another new addition to oneM2M's membership, has recently launched INFioT, an international standard which
iz based on onelM2M’s horizontal platform. LG CNS has also embedded the onelM2M standard into its recently launched
smart city platform ‘Cityhub’ which collects and analyses data generated and sent by various city infrastructures via loT
technology.
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From oneM2M to INFioT
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From oneM2M to INFioT
— /" @ INFioT

INFioT based CityHub Platform TTA Certification

LG CNS launches loT-linked smart city platform
‘Cityhub’

By Sohn Ji-young

Published : Jul 5, 2018 - 15:55 Updated : Jul 5, 2018 - 15:55

LG CNS, the information technology services unit of South Korea’s LG Group, announced
Thursday the launch of a comprehensive smart city management platform that collects
and analyzes data generated and sent by various city infrastructure via internet of things
technology.

Tentatively named “Cityhub,” the smart city platform collects data from loT sensors
attached on vehicles, buildings, transportation infrastructure and street lights. Such data
can also be analyzed via LG CNS’ artificial intelligence engines to design, build and provide
intelligent services, the firm said.
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From oneM2M to INFioT
& INFiol

INFioT Open Developer Portal

% INFioT

INFioT,
open loT platform service
inthe infinite world

Connectivity Platform for thelatemet of Things

What features are available in INFioT?

http://infiot.lgcns.com
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[II. Evolution into INFioT
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What is INFioT?
& INFiol

&  |NFiol

LG CNS loT Platform



INFioT - Introduction.mp4

After the development of oneM2M platform

& INFior

There were no oneM2M compatible device
oneM2M seemed too complicated for small device companies to utilize

Smaller services required support for RDBMS, rather than NoSQL

Tools for creating services were also required besides platform
functionalities

Evolution into INFioT, LG CNS loT Platform based on oneM2M
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Expanding Connectivity

& INFior

In practice, there were requirements demanding support
for industry standard protocols as well as user defined

message formats, rather than oneM2M spec
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Expanding Connectivity

Admin Portal
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& INFior

Supports widely used protocols
for loT: HTTP, MQTT, CoAP and
WebSocket

Added support for industry
standards: Modbus, SNMP,
BACnet and more..

Dynamic configuration for device
connection using device profile
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SDK Improvements

& INFior

Device manufacturers and developers had to understand

oneM2M specs to connect to oneM2M platform
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SDK Improvements

/ﬁgﬂ.—_
" @ INFiol

Was.. (2015)

e Low-level APl based on
oneM2m specs

« 5 Steps, connecting to INFioT

Device manufacturers had to
learn oneM2M to use the older
version of SDK
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Improved (2018)

 High-Level API based on
property configuration
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RDBMS S ort
"PP & INFior

Not all IoT services need NoSQL based DBMS to handle

massive data

The type of DBMS to be used should be selected

depending on project’s characteristics and size
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RDBMS Support

Java Persistence API

Spring Data Core

Configuration

———

Spring Data JPA

Spring

Data Mongo Hibernate

No?QL RDB A

mongo

MySQL
PostgreSQL

Oracle
MSSQL

l, ____________________________________ l ____________________________________ |

Service Layer

Persistence
Layer

Database
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& INFior

Provides options to use NoSQL
or RDBMS depending on the loT
service

DBMS options: MongoDB,
MariaDB, MySQL, PostgreSQL,
Oracle and MSSQL
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Ul Designer

& INFior

Web-based dashboard designer for creating real-time

data monitoring views
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Ul Designer

/" @ INFioT

LG ONS loT Platform

HTMLS5 WYSIWYG editor with various widgets to help create webpages for monitoring
real-time data

e ‘ INFiol Connectivity Monitoring Designer Platform Setting Demo D0 | ® |ERF | & Logout
Designer _
Ul Designer -
Report Designer
INFioT Ul Designer  sie~ = = ¥ &L = & N E e e « = 1t 3 i = wine
View

Tet OVOHT-

INFioT Ul Designer

...... ~*nq loT systems with just a few clicks
<

Real-time Editor

One save for faster response to
i i
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INFioT - UI Builder Demo.mp4

Monitoring Scene - Marine loT
& INFioT

Marine Dashboard
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Monitoring Scene - Home loT

Smart Home
Control

by INFioT

Air Conditioner

Desk Lamp
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Monitoring Scene - Energy
& INFioT
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Developer Portal

& INFior

To fulfill the needs for easily developing services and
connecting devices to INFioT, we provide the SDK and

developer support through our Developer Portal
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Developer Portal
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& INFior

Developer portal provides the SDK
and oneM2M experience to support
developers and device
manufacturers

http://infiot.lgcns.com
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CityHub, Smart City Platform

& INFior

INFioT has been integrated into Smart City Platform. CityHub incorporates oneM2M
standard, event based mass data processing, visualization to aid city control

o

& Cityhub

Visualization

Crty Operation

Portal Public Service Portal

Control Dashboard

Data & Analytics External Interface

Integrated
DB

| DataAnalysis | | External DataAPI | |External System API

| DataManagement | ||| Public Services API |

[ e ||

Network Access |

Authorization Authorization | Complex Event Processing Engine |

| Device Authorization | |Private Info Protection| | | Event Rule Management |

Device Connectivity

\Connectivity Service API| | Device Management | | Protocol Adaptors |

""""""
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Home loT Service

& INFior

Using our oneM2M Platform, since 2015, we launched our client's loT services that utilize
Wifi devices.

Now, with INFioT, these services are expanding their device range to support Zigbee
certified products, partnership products, and many more.

‘

: Plug Power meter Bidet Rice cooker
Device
( \ I ok
QOO h— % 4 e s
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Multitap Air quality sensor Air purifier Water purifier

z
e

)
Network @ I.te I OT

Wi-Fi LTE NB-loT
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Ship Control Center Solution

& INFior

INFioT has been integrated into Ship Control Center Solution which provide monitoring
through LTE/satellite communication of navigation /institutional equipment data within
large ships (currently operational in ships of Korea Maritime And Ocean University and

more)

Real-time flight Monitoring
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NDC g Service
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e Serial, TCP/UDP

Detecting
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Device Ext.
Service
Server
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Marine Traffic Impact Assessment System

/@ NFioT

Currently under implementation to provide safety assessment, navigation plans, seaport
entry/exit support, etc. based on data collected from ship tracking and ship density maps

+ Marine Traffic Monitoring - Display passage route & entry/exit

- Ship entry/exit route analysis, density traffic per route

analysis

- Data from radar, AIS, manual input and
public data (e.qg. climate)
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Laboratory Safety Environment

& INFior

We are currently in development to create lab safety monitoring system based on INFioT
that detects any safety threats and alarms central control system in case of emergency
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hazard detection detection Flow meter
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Occupancy detection,
pancy Wallpad
Surveillance
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Our Current Focus

& INFior

oneM2M platform spec can be quite complicated.

Do all the service developers need to know oneM2M spec?

oneM2M Service Framework for Service Developer
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Wrapping up

& INFiol
oneM2M is continuously improving
But there aren’t many devices using oneM2M

How can we let developers create new services more easily?

Needs more focus on not only the platform

but also devices and services
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LG CNS's loT Korea Exhibition 2018

@ INFior
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& INFior

LG CNS loT Platform



