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About NEC Corporation

Group companies

217 Enterprise Businé\;s

For Manufacturing, Retail
and Logistics
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Employees

98,726 \%-oo

Telecom Carrier

160 \ "

Countries
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Net Sales

US$ 25b "
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| Healthcare, Finance and Media

. Enterprise networks solutions

Public Business
For Government, Public,
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About FIWARE
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What is FIWARE? (portal ) EF

FROM 2010
(a public-private
partnership)

Brand Name of a completed 2x300M€ EU Research & Innovation
programme for a Future Internet platform and its core elements
\(so—called generic enablers, GESs)

~

Name of the completed Future Internet Core Platform, its related
elements and the ecosystem around it: FIWARE Lab, FIWARE Ops,

 FIWARE Mundus, FIWARE iHubs, -

J

E FILARE

Open Apis for Open Minds

TO 2017
(open-source
ecosystem)

Name of an open-source community that shall advance
\the FIWARE platform

(Name of a non-profit FIWARE Foundation for governance and

7 © NEC Corporation 2017

promotion of global usage of the FIWARE platform (NEC is member)
N\
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http://www.fiware.org/
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WHAT DOES FIWARE OFFER?
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FIWARE Impact (see

993 SMEs, 22 Hubs, 16 Accelerators, 89 Cities, 21 Labs .... on 20170227
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http://map.fiware.org/
http://map.fiware.org/

Advantages of FIWARE Ecosystem

Open innovation platform in data economy era with open
specification (standardization) and open source software (OSS)

@Partner Ecosystem

EC, NIST, OASC, EDP,
GSMA, TM Forum

@Implementation as OSS

+ Quality improvement
GE (generic enabler)
QA (quality assurance)*

EC : European Commission

NIST : National Institute of
Standards and Technology y s

IIC : Industrial Internet Consortium 4 L N N

TM Forum : TeleManagement Forum 2 7

GSMA : GSM Association

EDP : European Data Portal

OASC : Open & Agile Smart Cities initiative

@GPromotion
FIWARE Labs, iHubs,
Mundus, Accelerators

@API (dejure standard)
OMA NGSI Gpdate> ETSI ISG CIM

. * lity A
© NEC Corporation 2017 Flfixzvasl:‘/E/?oL:'agémwssura
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FIWARE Technical Approach

Open Standard
Platform

& F
| FIWARE publishes:

® Technical specifications of Future
Internet Generic Enablers (GE)

® API specifications for interactions
with the GEs and between the GEs

® A Modular Reference Architecture
explaining how the GEs are combined

| Technical content of FIWARE
is divided into seven chapters

Sustainable Open
Innovation

Ecosystem
S FI Lab I FI

| FIWARE provides:

® Open-Source reference
implementations of Generic Enablers
- available in FIWARE Catalogue

® Publicly accessible running instances of
GE implementations (FIWARE LAB)

® A cloud environment where users
can deploy their own instances of GEs
with a few clicks (FIWARE LAB)

® FIWARE OPS: A software suite
allowing infrastructure providers to
setup own (public, private, or
commercial) instances of the FIWARE
Cloud environment

© NEC Corporation 2017
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https://www.youtube.com/watch?v=2VLhO07LJfg

FIWARE Chapters (technical areas)

* Federation of infrastructures (private/public
regions)
« Automated GE deployment

Data/Media - - Complete Context Management Platform
Context Mgmt o, < « Integration of Data and Media Content
| & N 8 &N &8 &8 &858 &858 & & & & B B &8 B B B B B B B B B |
[ loT Services o B - Easy plug&play of devices using multiple protocols NGSI API i

| Enablement - * Automated Measurements/Action €->Context updates is key
-------------------------I
Data/Services * Visualization of data (operation dashboards)

Delivery * Publication of data sets/services NEC
co-developed
Advanced & _ (ot » Easy incorporation of advanced 3D and AR features
Web Ul “, T & - Visual representation of context information

» Security Monitoring
* Built-in Identity/Access/Privacy Management

» Advanced networking (SDN) and middleware
* Interface to robots

© NEC Corporation 2017 \Orchestrating a brighter world NEC



FIWARE NGSI API (data published/consumed)

NGSI Context
Information

p \)
P‘“yb\-l:\:e\door termper®

naMe o4° G co-developed the

Information about
Entities and their
attribute values

~in ETSI ISG CIM

R te
AR ed
km/n

¢

l Information Broker

NGSI = Next Generation Service Interface

NEC and Telecom Italia
standard in 2010 in OMA

Now being enhanced

© NEC Corporation 2017 \Orchestrating a brighter world N EC



What can be achieved with FIWARE ?

NEC examples
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How to create applications with FIWARE (today)

2 3

Future Internet App

FIWARE exiz1 [ [I]:]

FI-WARE Instance
=

1
FIWARE GE implementations propietary product

assemble...

NEC Cloud City
Operation Centre

© NEC Corporation 2017 \Orchestrating a brighter world N Ec



NEC Cloud City Operation Center A

Dashboard Application enabled product
‘ Developers Platform

Applications ' Operator

. e N Platform Management Portal

CityModel APIs Big Data Repository Big Data Processing

City Model Server N . Internal
|ndei(es Drocessi

$ External
NGSI APIs Data/JSON || Processine

IoT IoT
Broker Discovery —

o A
& I LI HT =T
Semi-Structured HDFS & Spark are deployed within the same cluster

Data (JSON data) I
Unstructured Data

m (text/image/video)

16 © NEC Corporation 2017 \Orchestrating a brighter world NEC
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FIWARE-based Products in NEC

NEC Iberica

] Cloud City Operation Center
| Smart Waste

| Smart Street Light

NEC New Zealand
| Sensing City Backbone

(PoC+Service in Wellington)

| Pedestrian Mobility

KITE (sensor platform s NI g
| <ITE (sensor platform) W Eewy
NEC Singapore T =1 1E
| Interagency Collaboration

° Project Einstein, MAG1C BUS Sensing City Backbone | | Interagency Collaboratio
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http://uk.nec.com/en_GB/press/201612/20161205_01.html
http://www.nec.com/en/case/wellington/index.html
http://www.nec.com/en/case/wellington/index.html
http://www.nec.com/en/case/wellington/index.html
http://nz.nec.com/en_NZ/solutions/smartcity/kite.html
http://www.nec.com/en/global/solutions/safety/Inter-Agency/pdf/NEC_IAC-MAG1Cbus-R9.pdf

NEC Iberica: Waste Management

| Just-in-time waste collection service uses machine-to-machine
sensors that record the volume of rubbish in the bins

| Data is relayed by data collectors, repeaters and the mobile
network to the FIWARE-based control center

|The city street sweeping team and citizens can use the "Cuida
Santander"” app to report problems with illegal dumping

© NEC Corporation 2017 \Orchestrating a brighter world N EC



NEC New Zealand: Measure the Health of a City

Global Overview: NEC "KITE": )
data from anywhere a sensor platform &
for Smart Cities .
Ne Zealand _
Y@ Bay of Islands P

‘f--h

NEC Cloud City Operation \
Centre (Dashboard), \
collects data,
displays on demand
(e.g. Wellington) ~

-
[ o R —
i
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http://nz.nec.com/en_NZ/pdfs/Kite-Sales-Brochure.pdf
http://safecities.economist.com/wp-content/uploads/sites/5/2016/06/Wellington.pdf
http://nz.nec.com/en_NZ/solutions/smartcity/kite.html
http://nz.nec.com/en_NZ/solutions/smartcity/kite.html

Short video to be played here

NOTE - The file is provided separately

© NEC Corporation 2017



Cross-Domain Data Utilization via FIWARE

Now developing in ETSI ISG CIM
(Context Information Management)

https://portal.etsi.org/CIM
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https://portal.etsi.org/CIM

Why CIM specifications are needed

| Smart Digital Services need to share Context Information

‘ . - -
4 ﬁ” lll'l “ ]

N

Bus | i
* Driver

» Location
« License plate
* No. passengers

| Specifications are needed to:
« ensure vendor neutrality for users such as Cities

Application

Citizen
« Birthday
» Preferences
* Name-Surname
* Location
ToDo list

\

Shop

* Location

* Business name
* Franchise

« offerings

« reduce technological barriers to development and deployment
- enable a community of entrepreneurs to build innovative services
| Solutions: traffic, pollution, parking, water, power (efficiency), crime ...

\Orcheslrating a brighter world N .
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Creating a cross-domain Context Information Layer

EXAMPLE: )
- Context
Citizen Information

CIM-API | Management
[JSON-LD]

Information
Systems

© NEC Corporation 2017

CIM-API
[JSON-LD]

™ CEEE—
Context Data C
Informatio Publication
Models Platforms

I
M

ETSI I1SG CIM MISSION

Overview of use cases for Smart City,

Smart Agri-Food, Smart Industry

Compare OMA NGSI (starting point for cross-
domain info exchange) with other protocols,
and potential enhancements

Consult city administrators, database experts
Identify cross-cutting data exchange API
(maybe with needed enhancements)

Create example data models

Collaborate with open-source implementations

\Orcheslrating a brighter world N '



Cross-domain Context Information Layer: numerous stakeholders

Public
Authorities
EXAMPLE: ( ) >
. Context Context Data C
Citizen Information Informatio Publication -
Complaints CIM-API | Management | CIM-API Models Platforms Linked

[JSON-LD] [IJSON-LD] Data

Experts

Smart City
organisations

IoT
Information

OpenSource
Systems
developers

System
Integrators

\Orcheslrating a brighter world N .
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Outlook

Towards Society 5.0
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Outlook

| FIWARE has developed from a PPP for the Future Internet
... to an eco-system of platforms, technologies & support

| FIWARE is not a standard or a set of standards
. it is an Open Source Ecosystem

| FIWARE ecosystem is expanding globally
| FIWARE allows replication of Smart City solutions

© NEC Corporation 2017



NEC ... Replicating Smart City Solutions

F—HIRgE- H @ = /m
— e

NEC replicates it = W i

jon
ccocC so\ul(_“‘_’ WloT% BRI ELEENE ORIV — AL A=)

|
|| Kawasaki
| Kawasaki city eco-town project

: Smart waste
collection service
and CCOC
Water leakage ooy
detection solution :

Japan

Seismic and Tsunami
etwork at seabed

Tigre, Argentina

City surveillance
ecosystem

28 © NEC Corporation 2017
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Th e g Oa I IS SOCIety 5 . O (Source: Comprehensive Strategy on Science, Technology and Innovation 2016)

|“Society 5.0"%: Japan Government's Science and Technology
Strategy emphasizing Human-centric super-smart society

 innovation-driven growth of economy
« creation of new social/community services
« cross-domain usage of data in data-centric platform

~ Society5.0
Human-centric

Evolution of ‘w‘

Information IoT and Al

society(4.0) ﬁ%

Vo:::o‘

{ Ag rarian

Hunting
society(1.0)
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Society 5.0 Data-centric Platform

Cross domain data utilization as key enabler of Society 5.0

Integrated New Hospitalit y
Smart . Material R&D Services S pt m ¥ Reqlonal
S Food Chain Systast YSteM' 1hclusive Care .
ma ¢ System ¢ = Disaster
Production — — Syste Reduction
System Global P 4 Infrastructup¥stem
| Environment Intelliger
Data Tra
Platform

Base Technologies
Al, Big Data Processing, etc.

<
Position Improved

OCybersecurity OSystem to Promote Use of Data OGlobal IP Standa
OLinked Open Data System OUnified Data Format
OSystem/Regulation Reforms OTraining H an R

_Gho

http://fpcj.jp/wp/wp-content/uploads/2016/07/f2d3eec7bf7678840f8adf2ca8000b05.pdf
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http://fpcj.jp/wp/wp-content/uploads/2016/07/f2d3eec7bf7678840f8adf2ca8000b05.pdf
http://fpcj.jp/wp/wp-content/uploads/2016/07/f2d3eec7bf7678840f8adf2ca8000b05.pdf
http://fpcj.jp/wp/wp-content/uploads/2016/07/f2d3eec7bf7678840f8adf2ca8000b05.pdf
http://fpcj.jp/wp/wp-content/uploads/2016/07/f2d3eec7bf7678840f8adf2ca8000b05.pdf
http://fpcj.jp/wp/wp-content/uploads/2016/07/f2d3eec7bf7678840f8adf2ca8000b05.pdf

NEC will work to realize innovative services
in various industry sectors by cross-domain
utilization of data using FIWARE as data-
exchange platform

Thank you for your attention

Contact:

marco.carugi@gmail.com
+33 6 64047454

31 © NEC Corporation 2017
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Backup information (out of scope of this
presentation)

Some (ONLY SOME) relevant ITU-T activities on
Big Data
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Big Data related activities in ITU-T SG13

33

y/S—
ITU-TSG 20

ITU-TSG 17

JTC1WGS

JTC1SC27
JTC1SC38
WG 5

W3C, OASIS,
DMG, DMTF,
SNIA

A

Legend

Recommendation,
Supplement

Work Programme

Work Plan

Liaison

Q17/13 Q18/13

Y.bdm-sch, Big data— Metadata
framework and conceptual model

Y.bdi-reqts, Bigdata—Overview and
——  functional requirements for data
integration

Y.bdp-reqts, Bigdata—

[ Requirements for data provenance
Big Data Exchange
S Y.BigDataEx-reqts, Big data Y.BigDataEx-arch, Functional

exchange framework and
requirements

architecture of Big data exchange
framework

Y.dsf-reqts, Requirements and
Capabilities for Data Storage
Federation

Y.BDaaS-arch, Big data - Functional
architecture of Big Data as a Service
(BDaaS)

Y.3600, Bigdata — Cloud computing T

Q19/13

Y.BDDP-reqts, Bigdata— Overview
and requirementfordata
preservation

Feb 2017 status

Q7/13

Big data-driven networking

ITU-T Y.bDDN-req, Requirement of
bigdata-driven networking

ITU-T Y.bDDN-fr, Framework of big
data driven networking based on
DPI

ITU-T Y.bDPI-Mec, Mechanism of
deep packetinspection appliedin
network big data context

based requirements and capabilities

Supplement 40, Supplementon big
data standardization roadmap

Overall development diagram of big data in ITU-T SG13

© NEC Corporation 2017

\Orchestrating a brighter world N ‘



ITU-T Y.4114 consented at the March 2017 SG20 meeting

Y.4114 (ex-Y.IoT-BigData-Reqts) “"Specific requirements
and capabilities of the Internet of Things for Big Data”

| Developed within Q2/20

| It complements the developments on common requirements and functional framework
of the IoT [ITU-T Y.2066] [ITU-T Y.2068] in terms of the specific requirements and
capabilities that the IoT is expected to support in order to address the challenges

related to Big Data
| A basis for further standardization work (e.g. functional entities, APIs and protocols)
concerning Big Data in the IoT

loT Data loT data loT Data loT data IoT Data
provider carrier consumer
A

‘ ‘ 10T data 10T data
y ‘ IoT data roles
data data injected loT Data loT Data
collected f framework application
. rom ) .
from things provider provider

external
resources

\Orcheslrating a brighter world N .
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ITU-T FG DPM - created at the March 2017 SG20 meeting

ITU-T Focus Group on "Data Processing and Management to
support IoT and Smart Cities & Communities”

| To study and survey existing technologies, platforms, guidelines and
standards for data processing and management including data format and
meta-data in support of the mandate of SG20

| To promote establishment of data management frameworks

| To study security and trust within data management frameworks, to study
data protection techniques

| To facilitate cross-cutting data interoperability

| To investigate emerging technologies and trends to support data
management including blockchain

| To identify challenges in the standardization activities for data processing
and management
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