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Introduction

" a hyper-connected global
ecosystem in which “things”
communicate with other “things”
whenever needed to deliver highly
diversified services to the user.

* The term Internet of Things was
first used by Kevin Ashton in 1999.

= Refers to uniquely identifiable

objects (things) and their virtual
representations in an Internet-like
structure
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Introduction

= More connected devices than

humans !! 'he Internet of Things is Already Here
= There will be more than 50 billion | 50
smart objects by 2020 5oy —Billion

“Smart Objects’

Rapid Adoption rate

of digital

Inflection P 4 infrastructure:
point S 5X faster than
- electricity and

telephony

/ﬁl World

Population

Billions of devices

7.2
Timeline
2015

Source: CISCO
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loT alliances & consortia

Handbook: Internet of Things Alliances and Consortia

Technology Architecture Focused Marketing / Education
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loT value chain

Internet of Things Value Chain

ustomization

* SIM Card * Vending * Network * |oT Enabling ¢ Interfaces * Vertical * Buys Services
* Sensors Machine  Connectivity Capabilities * Solution Build- solutions * Sells Services
* Embedded s Appliances  Availability * Billing up * Bundling of

Chips * Meters * Quality * Integration * Hardware service
» Aggregator e Car with 3" party * Back-end ¢ CRM & Billing
» Transporter s Camera applications * Data * Customer

 Meters * Analytics Management Care
’ >
(inteD) SAMSUNG 7efonica — ilvailie  gecenture s micoach
CIsCO
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& Apple Homekit webMeth<ds

Note, the above is not an exhaustive list of companies and any company may have play in more than one component of value chain
Copyright: Telecomcircle.com
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Source: https://recap-project.eu/news/internet-of-things-and-retail/
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loT Markets forecast

THE loT PLATFORM OPPORTUNITY

The Internet of Things (loT) has a potential economic
impact of 2.7-6_.2 trillion USD until 2025 ranseorsizea potental - —

economic impacts potential applications
Low High (not sized)

X—Y — 1

Je mobie Internet [ a7-10
S | B
@ knowledge work 5.2 -7
“00% internet of Things [N DY - 72
@3 Cloud technoloay I N 2
i Advanced rovoucs | M s
¥ Autonomous and near- _
éri-i»‘ autonomous vehicles l 0.2—-1.9
N B -
DAFZ  genomics 0.7-1.6

$ trillion, annual

& 3 Energy storage l- 0.1—0.6
- 4. 3D printing .. 0.2—0.6 B
_ VWho will ?
- Advanced materials I. 0.2-0.5 -

- Advanced oil and gas I- 0.1—0.5 ca pture thls

= 1 ti d E r =
exploration and recovery oppo'_tunlty -

‘\ “». Renewable energy ll 0.2-0.3

SOURCE: McKinsey Global Institute analysis McKinsey & Company 3

Source: https://blogs-images.forbes.com/louiscolumbus/files/2016/11/McKinsey.jpg
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loT for a better life
SMART DIGITAL LIFE

Smart Security

Smart security city. security
checkpoint

Pop up notification, Customer Smart Healtcare System
tracking position, Smart analysis b ¥ . sy L
bu Potient trocking, Digital doctor
yer i
booking

Smart Enviroment
1 E b Smart Home Enviroment
Public service, Digital system, — =

Plantation and digital city park Home security, Smart home and
management. Management appliance
tourism

Smart Education

Smart attendance. Digital
schedule system. Student frack-
ing. Parental controtl system

Smart Recycling System

Smart water sanitation, Waste
recycling system

Smart Infrastucture

. 3 e < Smart Building
Ovevvfenght qeiemor sys'?m_on Building security system, Emer-
the bridge. Highway monitoring he gde'ec i sy;/tem g
system Smart Industry 9 4

Smart power plant, Smart logis-
tic. Industry warehouse system, Smart Governance
Digital management system Smart office. Smart atten-
dance, Smart recording data,
Smart Transport / Mobility Data management system, Pro-
ductivity monitoring system
Smart transportation tracking,
5 Smart parking, Traffic monitor-

IoT Platform by : ing. System and updates, Con- created by : cubeacon & mesosfer

nected airpod system

’«,5 mesosfer i

) cubeacon

Source: https://blog.cubeacon.com/wp-content/uploads/2017/06/cubeacon-digital-life-1024x728.jpg
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The Internet of Things

Pumga, Valvis, Yais, Conveyons, Paciioes
Metors, Orbves, Comvertng Rabeicsticn

E iBeRechaar:: AssarbiyPeckoging VeselsTonks, etc.

https://blog.atlasrfidstore.com/wp-content/uploads/2013/07/beecham_research_internet_of_things.jpg fms4) ceesrarine
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loT: Evoltion or Revolution ?

loT integrates leading technologies = The term "Internet of Things" has
such as: come to describe a number of
. : technologies and research
RFID technologies _ disciplines that enable the Internet
= WSN / Advanced sensing and  to reach out into the real world of

actuation physical objects.
= Cloud / Fog computing "7 loT 2008
= Big Data

o Source: http://www.iot-conference.org/iot2008
= Data mining

= Security and privacy
= Etc...
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Smart Tooth Brush

The Beam Brush is a connected
toothbn:.sh that engages users
with their daily hygiene routine.

beamtoothbrush.com/tooth
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S&qunltis is the first Indesit

Company washing machine

designed to be integrated in
‘Smart’ ecosystems, covering a
‘wide range of use cases.

http//zigbee.org/Products/ByStandard /AllStandards.aspx
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S vwrwrw. belkin.com/us/Products/home-automation/c/wemo-home-automatio
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A reflective mirror with

programmable applications and
digital display for the home, office

and public environments (hotels,
hospitals, retail shops).
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~§§§nponlcs gives data on plants

Ehd conditions surrounding them

»f_o]_;.better ga rde ning.
1
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httpy//www.bitponice.com/
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Nod

Nod transforms your movements
into commands. It brings the
world around you to life, as you
control everything from your
laptop to your living room lights
with a wave of your hand.

httpsy//hellonod.com/
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loT architecture
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loT reference model

¥

o Collaboration & Processes —
{Invohving Peopie & Business Processes) Center

0 Application B
(Reporting, Analytcs, Control) m - -
0 AL g -y &4

0 {Aggregation & Access) nﬂ}' k
Data Accumuilation
{Storage)

{Data Blement Anayas & Transformation)

{Communéication & Processing Unsts)

Physical Devices & Controllers
{The *Thangs* in loT)

Q0 O ¢

Source: C ISCO
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loT Architecture

Objects

!

-~ ™
Application Laver
——
‘ Perception Laver I Objects

Three-layer Middle-ware based SOA Based Five-layer

https://www.researchgate.net/profile/Mohd Rahul/publication/317570955/figure/fig8
/AS:529047734439936@1503146217383/Fig-8-Architecture-of-loT-with-loT-Elements.jpg
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Domain Specific
Cloud Services
(SaaS)

Solution
Ready Platforms
(SRP)

Embedded Platforms
&
Edge Intelligence
Servers (EIS)

loT
Sensing
Devices

Smart City Solutions Industry 4.0 Solutions lloT Solutions
- £
W) M “ Kl =
el bR N % e
Retail Hospital Building Factory Robotics Environment Agriculture
e B B OB ~
Transponatuon Fleet Parking Equipment Wa}ehouse Power & Energy Oil & Gas
Cognitive Solutions
0 B B =1 E
Store Traffic Signage API iWard BEMS API Equipment API PMQAPI Asset Tracking
O E M
Loss Prevention eMenu API Fleet API IAQ API Environment APl Process Visual 3 Party SRPs

Ra | SIGFOX @t

" o dam 5 o

LTE-M/NB-loT

w
5
6‘ -
o~
(&)

Source: https://www.corex.co.za/images/Solutions/Topbanner_loT1.jpg

Cloud Services

3% party SaaS
Dashboards

Data Insights
Machine Learning

REST API / Node-RED

WISE-PaaS

WebAccess/SCADA
WebAccess/HMI

WebAccess/IVS
WebAccess/! /1]
WebAccess/NMS
Microsoft Azure
ARM mbed Cloud
Bluemix Ali AWS...

Edge Intelligence

Windows / Linux /
Industrial Android
Device Management
WISE-PaaS/RMM
WISE-PaaS/Security

WISE-PaaS/0TA
Local Analytics
3" party containers

WISE-Agent

RTOS / mbed OS
MQTT /AMQP
SSL/TLS
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loT Challenges

= Standardization

= managing and fostering rapid innovation is a challenge for governments
(Business Model)

* Privacy and security
= Absence of governance
= Vulnerability to internet attack

= Lack of interoperability
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Interoperability

“Interoperability is required to unlock more than $4 trillion per year in
potential economic impact for IoT use in 2025, out of a total impact of $11.1
trillion .”

Source: A 2015 McKinsey Global Institute report
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Interoperability

‘Lack of interoperability causes a
major technological issue:

Impossibility  to plug non-
Interoperable 10T devices into
heterogeneous 10T platforms’

“ Lack of interoperability leads to
loss of business opportunities,
especially for small innovative
enterprises, which cannot afford to
provide their solution across
multiple platforms and protocols’.

Source: Faouzi Kamoun, esprit lIoT workshop
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There is a need for:
cross-platform

cross-standard

cross-domain loT services and
applications

Source: Faouzi Kamoun, esprit lIoT workshop
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