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Introducing “X-Tech”

| “X-Tech” means,

® Applied to various, virtually all, industries,
®|CT industry play a pivotal role

| “Tech” includes,

® Cloud/Edge Computing
® Big Data Analytics

® [0T (Internet of Things)
® Al (Artificial Intelligence)
® Smart Device

® Security

| Not only “Deliver better services”, it has a bigger impact to “Re-define the industry
architecture and the principle of competition”
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NEC Use Case — FinTech (Japan)

| Brees, a new FinTech company, was established as a JV by
NEC and SMBC

| The first service will be launched in 2017
®Paperless payment-collection service at the counter of convenience store
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| Convenience store in Japan is a “convenient” spot as a touch
point between cyber world and physical world
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NEC Use Case — AgriTech (Portugal, Australia)

NEC achieved the successful pilot together with KAGOME

NEC technology
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NEC Use Case — MedTech (Singapore)

| Growing elderly population is causing hospital resource crunch issue

| NEC & CGH(Changi General Hospital) signed a Collaboration Agreement
on 09 June 2016 to co-develop advanced ICT-based careflow solution

| Aiming to reduce Nurses (e.g. by 20% in 2030), optimize elderly patient
care (e.g. manpower, bed), prediction of iliness (e.g. potential of stroke)

Changing Demographics and Impact on Demand Changi
for Healthcare Services -\‘ General Hospital

= Elderly patients generally
require longer stays and
seek acute care services
more frequently

= Account for 9% of
population but 40.5% of
total inpatient-days

= Compounded by falling
birth rates, leading to an
increasing dependency
ratio

| Youth base narrows as fertility rate declines |

(1980) Population (2010) Population

2 _4omdlbieree chien Earn, cEO of céa-1 million
(http://www.ihi.org/education/conferences/APACForum2012/Documen ts/B1_Presentation_Lee.pdf)
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NEC Use Case — GovTech (New Zealand)

| MoU with the mayor of Wellington, NZ

| Traffic measurement
| Inter-Agency Collaboration
] Environment monitoring

Wellington
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Evolution of Biometrics ldentification

Biometrics identification technologies and applications have

evolved into -
- Fingerprint, Face, Vein, Iris, Ear, Walking form, -
- Forensic, Civil, Commercial, ---

Matching based on combination of different biometrics authentication

Fi ngerpri nt identification systems, such as fingerprint face, finger ven, i, tc.
e 2008 Development
‘ I\;\?(t)(:lc}vgvigd()(;S giltf:\r:eg:let?cg‘tgltechnolo MuIti-modaI matChing
Early 1990's zelavinzae
e L

1984 SIS Worldwide deployment

San Francisco = 2003 Start of NeoFace
Police Dept. lobal deployment

1982 N . i
art of shipment of face recognition system

Start of 3D face-matching research

art of 2D face-matching research Face recognition e
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loT (Internet of Things)
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Which IoT?

— Personal
Industrial N

© NEC Corporation 2016 NEC Group Internal Use Only \Orchestrating a brighter world NEC



Industrial 10T - Types

| Sensors Iin Products (by manufacturers)

® Aircraft engine, Wind Turbine, ... gl » ((I»Q&m
sy «) =
] Sensors in Assets (by operators) IJ P7I \ER
® Fleet Management, ... “A!" P—
| Manufacturing Process Source ; GE

® “Industry 4.0”

P LED display LCD display
7008 j

[
g

3G/WiFi
Server On Board Computer
(0BC)___

Bus Operator / Regulator
Transit Management System (TMS)

Passenger Information System (PIS) Driver Display Unit (DDU)
In Vehicle Systems (IVS)
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Smart City based on Social lIoT

or elcge
099 téc . \)‘\_\‘Itle N ecu rig,

G qment g ducatjq QL 9. v ®
£ ()2 ; SNE \

Existing & Open data %19 D“"E
) &
_
- Ko
<© a,
\0 4} G/(/ 77’
\/ogﬁ\s S%\0 \,"@ « \% % e[b 0[000) %
! L & % %& %
)
% ° o 5 ’
0 = e (H W O 7 e

© NEC Corporation 2016 NEC Group Internal Use Only \Orchestrating a brighter world NEC



lOT

] Nascent loT | True loT
® Closed ecosystem ® Open, Global
® Purpose oriented Smart City A ® Unknown purpose
® Commercial network - Open, Local ® “The Internet’
® External security - Public service ® Built-in Security
- Private business
N /

| (Ref.) “The Internet”

® Originally academic, non-commercial network
® Connect computers, then people and things

® Innovative services have been created based on the existence of “The
Internet”, namely Over The Top, Free Rider or BYOB(Bring Your Own
Broadband) style
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What loT brings ...

| “The Internet of Things is the first general purpose technology platform in
history that can potentially take large parts of the economy to near zero
marginal costs” (The Zero Marginal Cost Society, Jeremy Rifkin)

| The nature of 10T infrastructure:
® Open Architecture
® Distributed

| Along with ...
® 3D Printing
® Open Source Software
® Renewable Energy Source
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Smart City Portfolio
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Smart City by Agenda

Violent Crime
Climate Change & Natural Disaster

Geological

Social
Inclusion

Reduce

Mobility
Industrial Park ﬁ
Event Facility )

Urban
Development
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NEC Use cases

Toshima, Japan

" Smart waste
collection service
and CCOC

Water leakage
detection solution

Portugal

Tigre, Argentina
o S

a ' &

—t =

e "g,mmxmic and Tsunami
: ‘Network at seabed

Safer City
project

) AST A ety a8
City surveillance
ecosystem

2

Enhance public infrastructure,
including transportation
networks
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Sustainable Business Model

| Common and tough challenge in every Smart City initiative

| Technically we should consider ...
1. Investment (sensor, data, network, ...) Sharing
® Share the goal and roadmap, apply obligations in the contract, ...
® Start from co-location
2. Citizen Participation
® Citizen can be contributors rather than pure source of problems
® Creatively motivate them
3. Leverage mass market technologies
® Utilize existing assets originally built for a specific purpose
® Deploy innovative technology for disruptive improvement
® Smart phone has become commodity and can serve many purposes

] Combine the advantages of Public and Private investment
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Smart City Platform concept

| Open innovation platform for local developers N
| Add new cities with a minimum incremental cost {@*’/ o

| Gain new insights through Big Data analysis enabled product
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CCOC : Cloud City Operatin Center
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CCOC Dashboard
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loT Gateway for Public

& Fl

enabled product

Kite Gateway
The Kite Gateway
collects and
consolidates all
data received from
all sensors within
proximity. Sensors
transmit data
through direct
connection to the
Kite device or
through
connections with
other sensors,
leveraging mesh
networking.

Waste Sensors

Installed in waste receptacles, waste sensors measure

rubbish levels and inform a waste management company
when to empty bins, saving thousands in diesel costs and

Cloud / Big Data

Kite backhauls sensor data to a city’s chosen cloud
and analytics platform, such as NEC'’s Cloud City
Operations Centre. Data is also shared with

g ! appropriate content management systems, as

-~ well as citizens and local businesses through an
& APIL

of vacant parks in a city.

reducing environmental impact.
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Space (Pre-production model)

Streetlight Sensors
Sensors detect light levels
and pedestrian proximity
to automatically adjust
brightness, saving a city
power and environmental
costs.

Kite Mote
A Kite Mote is an easy-to-
install sensor which
leverages battery or solar
power, removing the need
for any civil engineering.
This example is measuring
air quality at a street level
and relaying data back to
the Kite Gateway through
mesh networking.

city asset management and inform citizens
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OSS based Datacenter




Typical Cloud Infrastructure Architecture

Openness

5 VIQlr Pg
Public cloud l m-ﬂrl D)

Coordination | I er

between clouds

&=a Middleware

w Orchestrator

=i Resource Em @
£¥=) management .o swor >

internal
|§I> Virtual & manage

- 53
resources Servers Storage Networks ment
<= Virtualization

-—

N2 3 l.?:
Bare Z platform Servers Storage NetWorks
metal

Coordination
between DCs

." Physical m = X

resources Servers Storgée Networks

@ Facility

Coordination between DCs and clouds

Multi-site Multi-site Multi-site Multi-site
@.‘I management orchestrator

portal data analysis
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OSS Applied

¢ ViainibE
Public cloud I Maiab.

Coordination CloudFou I‘!d ry,
between clouds OpenShift

Zabbix,
ELK, SUbIDE
OpenStack Bacula, Coordination

Ansible, between DCs
etc

Multi-vendor HW
@ Facility

OpenDaylight,ProgrammableFlow etc
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OpenStack and beyond

| Approximately 30% of all software requirements are functions
that be realized by OpenStack.

| In addition to quality improvement, enhancement of OpenStack
and integration with other OSSs through SI are implemented

To-be requireme?ts: 2,000+ items

Can be realized

by OpenStack Cannot be realized by OpenStack

Non-functional

requirement ‘

AUt Al Enhancement o Carrier-grade extension
improvement OpenStack

Zabbix (monitoring)
Other OSSs with ELK (log management)
integration Bacula (backup)

Ansible (automation)
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How to build OSS Cloud Infrastructure

Managed

Service
(Integrated
operation
management
service)

0SS Cloud Infrastructure

Integration

Service (OpenStack; management,

(Design*, monitoring,randicontrol ©SS)

Building , Test)
; | ® Xunder
* Induding consideration in
operation design Server J Storage m global
. N\, - |

Support Service
(OSS cloud infrastructure support services)
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