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Ground & Statistics
internet evolution nvis

) Internet of Internet of Internet of Internet of
“Human to human” é “WWw" é “Web 2.0" é “Social media” é “Machine to machine”

» Fixed and mobile « e-mail « e-productivity « Skype « |dentification, tracking,
telephony « Information . e-commerce » Facebook monitoring, metering, ...
« SMS « Entertainment . « YouTube « Automation, actuation,
. . payment, ...
+smart +smart +smart +smart +smart
networks IT platforms phones and devices, Data and
and services applications objects, data ambient context

© Bob Gill, P.Eng., FEC, smIEEE
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Ground & Statistics
iot devices installed

Most data is never turned into insights

0 Volume of data created at the edge of |oT that is
50 0 never captured, analyzed or acted upon.

“ Amount of that data that loses its value within
() miliseconds of being generated.

60

Source: IBM

40

26.66
23.14

17.68 2035
20 15.41 ’

2015 2016 2017 2018 2019 2025

Source: Statista
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Ground & Statistics
iot devices vs. population

NVISI.) 8

World e St o s
Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected 540 Million 12.5 Billion 25 Billion 50 Billion

Devices :
connected
Connected devices
Devices 0.08 than 1.84 3.47 6.58
Per Person people
2 2 ) | ’
2003 2010 2015 2020

© Cisco
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Ground & Statistics . )
i ot m a r ket SoftBank |completes $31 billion acquisition of ARM

-ted growth rate of loT Market

Intelligent
F traffic signals

. b ]
in 2017 US cities are

SoftBank surprised the technology workd with 2 pian to acqui

Holdings for £23.4 bilion (331.4 bilion) back in July, the biggest ever purchase of a H H H
European technology company. Afer less than two months, SoftBank is announcing today investin g in 4
that the transaction is complete. The total acquisition price is approximately £24 bilion (531 T S mart meters

bilion), and ARM will now be defisted from the London Stock Exchange tomorrove.

SoftBank's purchase of ARM s the Iatest in 3 ine of acquisitions in recent years for the tec h g[e] I Ogy

Japanese company, including the $20 biion Sprint acquisition, and a $15 billion investment : -

in Vodafone's Japanese division. ARM s well-known for designing chips and censing them | n C I u d | n g o

to companies fike Apple and Samsung, and ARM-designad chips dominate mobile

Source: marketsandmarkets.com 03 FinancesOnline computing in phones and tablets. Fifteen billion ARM-designed chips shipped last year
kot alone, and around half of those were in mobile devices.

{ Wi-Fi kiosks

Global loT Market in 5B SoftBank is expected o use the ARM desl to bolster ts Intemet of Tings plans. Whie ARM \/

only made around $1.5 billion in revenu last year, its low-power and efficient chips are
shifling computing worldwide. SoftBank’s investment is clearly long-term, and it's
fikely another wikd bet that wiill pay off for the company

1,600+

Source: techrepublic.com .FmancesOnIine
EviEws 50 BUSINESS

Source: The Verge
1,400+

1,2001 Biggest loT acquisitions

1,000
For ARM, by Softbank (Microelectronics)

$32 billion

800 For a connected car technology company, by Samsung B GG ciion
(Smart Cars)

600 FWNEET.WGO'DE'E (Smart Home) - 53.2|||I:_\||

For Fleetmatics, by Verizon (Smart Logistics) B 32.4iion E Y

400+ For Jasper Technologles, by Cisco  (IoT SW Platform) B 5140000 L 4
0

2004 For Ring, by Amazon  (Smart Home) l $1 biltion

Source: SDxCentral, CRN, VCCircle, loT World Today, Adweek, FinancesOnline

2017 2018 2019 2020 2021 2022 2023 2024 2025
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Ground & Statistics nVi Si @
iot applications
loT Segment Global share of loT projects? Details

@ N Smart City

@ q Connected Industry

@ E Connected Building

@ e Connected Car

® " Smart Enerdy

@ 4 Other

@ ﬁ Connected Health

rt ly Chai
@ Smart Supply Chain

@'ﬂ Smart Adriculture N = 1,600 global, publicly
"""""""""""""""""""""""""""""""""""" announced loTprojects | w0 Sl

E Smart Retail B Americas [l Europe [l APAC T MEA

Source: loT Analytics Research Copyright® NVISION Systems & Technologies, S.L.

Americas Europe APAC Trend?
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The Company
purpose

NVISI ) @9

About

e R&D company in loT founded in 2006 by three entrepreneurs with more than
20 years of experience in multinational companies

. =a senNsin
* Spin-off company focused on Smart Home and Smart Energy g'é &Contré%

Our mission

Help service providers through a B2B model to launch new services based on
innovative business models and combining loT, Artificial Intelligence, Machine

Learning , Decision Support Systems, Data Analytics and Data Privacy & Security
among other technologies

What we do

 Develop and operate datAssist®, our “end-to-end” loT Software Platform
* We work for the Next-Generation loT Sensors
* We build vertical solutions in areas such as Energy Management and Health Care
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The Company
what we do

NEXT
GENERATION
loT SENSORS

datASSIST®

>
Q
()
2
S
Q.
o
>
—
S
=}
o
3
- loT PLATFORM
E

(]

ENERGY
MANAGEMENT

RENEWABLE
ENERGY

BATTERY
MANAGEMENT
SYSTEMS

SMART GRIDS

SELF-GENERATION

ENERGY
TRADING

HEALTH
CARE

ELDERLY
CARE

ENVIRONMENTAL
MONITORING

URBAN
HEALTH

SAFETY
CONTROL

OTHERS

SMART HOME

INDUSTRY 4.0

FOOD STATUS

ASSET
TRACKING

SMART
LOGISTICS

GAS SENSORS

RISC-V

LOW CONSUMPTION
SECURITY BY DESIGN

DATA ANALYTICS
ARTIFICIAL INTELLIGENCE
MACHINE LEARNING
DECISION SUPPORT
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The Company
R&D interests

Renewable Energy
Management and
Next Generation
Batteries

Research on loT around

Renewable Energy and

Batteries management
systems, helping to foster
new products, services and

business models in an evolving

and demanding scenario

Applications:

Battery Management Systems
Self-Generation
Smart Grids
SW Services for Energy Trading

Data Analytics for
Gas Sensors

Research on Data Analytics
and Artificial Intelligence
using innovative
gas-sensor technologies
that bring benefits such as
smarter, smaller, more reliable
and portable devices
that can be applied in
different areas and
scenarios

Applications:

Air Quality Measurement
Industrial Safety/Process Quality
Elderly Care
Food Status Control

[ B
= 9] 5

oJlaL.,

Next Generation
loT Sensors

Develop and advance
towards an loT ecosystem
based on open HW/SW
strategies based on
the RISC-V architecture

Technologies:

Microprocessors
Low Power Consumption
Energy Harvesting
Microbatteries & Supercapacitors
Long-Range Communications
Data Security by Design
Edge and Distributed Computing

Data Security &
Privacy in loT

We work on Cybersecurity at
all levels (SW+HW) to
overcome the intrinsic

insecurity in loT devices and

the Internet, and therefore
helping to build a
trustable loT

Technologies:
Cryptography
Authentication & Authorization
Secure Communications
Secure Data Collection & Storage
Security by Design
Blockchain/DLT Architectures

Copyright®© NVISION Systems & Technologies, S.L.



The Company
background

5

Internet of
Things (loT)

loT Platform, Wireless Sensors,
Cloud Computing, Big Data,
Data Mining, Artificial Intelligence,
Machine Learning, Smart Home,
Smart Energy, Secure Societies,
Smart Health,
Data Security & Privacy

TLA
i nassisty)

K 4

AMOT .

2

INVISUM

symbloTe

Energy
Management

Smart Home, Smart Energy,
Smart Grid & Microgrids,
Energy Services, Energy Trading,
Supply & Demand Management

loT, Predictive Modelling,
Machine Learning,

Optimization Strategies,
Demand Response

me3 GreenCom
SCA.NERGY e
iURBAN

INTUO

Health Care &
Wellbeing

Health Monitoring, Ambient
Assistive Living, Tracking of Daily
Activities, Improvement of Health-
Related Quality of Life

loT, Signal Processing,
Graphene Sensors, Data Mining,
Predictive Modelling,
Artificial Intelligence,
Machine Learning

A

Hmoﬁ{ REWAR D

GRAPHENE
D a FLAGSHIP
> CORE ONE

Environmental
Monitoring

Air Quality Monitoring,
Citizens Assessment of
Environmental Quality,
Children Pollution Exposure,
Disease Risk Prediction

loT, Observatory Web Portal,
Graphene Sensors,
Predictive Modelling

A\ HELI
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The Company

on-going projects

CUBER

All-Copper
Redox Flow Battery

Validation of an all-copper
redox flow battery
used as a back-up power system
in isolated locations and
for energy management and
grid balancing in renewable
power production

/v % # visblue  emg |TRB
AARHUS UNIVERSITY e e 4

e &
Z Fraunhofer A? . UC solartys

Universit
Aalto University Coliiste

UNIVERSITA .’ﬁgeﬂm‘f‘x LVIVBI'LS]T\
s, Endel i **@494 pEGH1 STt

wihad
%{L}ﬁé’:& b1 CAGLIART

EDGE

ADL Monitoring of
Elders in Homes
using Gas Sensors

Research on Data Analytics
for elderly ADL
(Activities of Daily Living)
monitoring in homes
and applying gas sensors

#“

Y
UNIVLIRSITAT
ROVIRA i VIRGILE

[ B
= 97 5

o.JlaL_.,

RISC-V

Microprocessor
with a RISC-V Architecture

optimized for a Trustable loT

ca DOCTORATS
INDUSTRIALS

Development of a RISC-V
ISA-based microprocessor
optimized for 10T, making use of
long-range communications and
low-consumption technologies,
as well as
data security & privacy by design

enml )l
unB Red

Universitat Autonoma : d RISC

de Barcelona

In the pipeline...

BEST

( RIS Battery Enhanced
\ 7 Sensing Technologies

PV-AWAKE

( Advanced Monitorization
\ of Photovoltaic Plants

Q VA URBANSALUT
Q& ) Citizens’ Health due to
Environment Exposure

OWL

P )
c(j\/\sﬁ ADL Monitoring of Elders in
Homes using Home Wifi

K ‘

2EMERGE

’/@s Design of Graphene-based
Gas Sensors for the loT

/v 2

AARHUS UNIVERSITY UNIVERSITAT

ROVIRA i VIRGILE

CSIC  ®kKneia
e ST

(Aix Marseille RDIUP

.................

$Deusto

ENER.  AENDOKS

TO F'a-VI EW

Vaasan
L Yiiopisto

I1SGlobal
mﬁ%ﬁ.ﬂ! Ajuntament

Granollers

& envirohealth
mafters

universidade
e aveiro

4 TECHNISCHE A ,
b + UNIVERSITAT
0& ILMENAU L]

Aalto University

%
TUDelft SIlVACO
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Next Generation loT Devices based on RISC-V
risc-v project(s)
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Industrial PhD thesis (NVISION-CNM)

OPEN RISC-V MICROPROCESSOR ARCHITECTURE OPTIMIZED FOR LOW-POWER AND TRUSTABLE loT @

* Adapt the loT datAssist platform to standard RISC-V ISA.

* Development of a RISC-V core optimized for loT applications (spec. telecare systems).

* Most of uP developments based on RISC-V ISA are focused on optimizing the
design for high-performance computing.

* The case of the loT requires simpler, cheaper and more optimized architectures.
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Industrial PhD thesis (NVISION-CNM) NVisi q

OPEN RISC-V MICROPROCESSOR ARCHITECTURE OPTIMIZED FOR LOW-POWER AND TRUSTABLE loT

* The final objective will be the implementation of a robust, low-cost and low-power
RISC-V microprocessor version.

REQUIREMENTS:

* In-depth study on the minimum needs in terms of hardware resources.

* Implementation of low-power design strategies and the exploration of technology
dependent techniques.
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Industrial PhD thesis (NVISION-CNM)

OPEN RISC-V MICROPROCESSOR ARCHITECTURE OPTIMIZED FOR LOW-POWER AND TRUSTABLE loT

* Low-cost = reduce core area
e 32 bits architecture

* Fixed-point representation (avoid floating-point representation, use of dynamic
fixed-point if required)

 Single cycle! or multiple cycle processor

* Non-pipelined processor

1“Single cycle RISC-V micro architecture processor and its FPGA prototype”, D.Dennis et al, 2017 7th International Symposium on Embedded Computing and System Design (ISED) -
Op. freq: 32 MHz, power = 8 mW

Copyright®© NVISION Systems & Technologies, S.L.



Industrial PhD thesis (NVISION-CNM)

OPEN RISC-V MICROPROCESSOR ARCHITECTURE OPTIMIZED FOR LOW-POWER AND TRUSTABLE loT

* Low power techniques
e Clock-gating function
* Multi-V,, (use of multi-threshold voltage gates)

* DVFS (Dynamic Voltage and Frequency Scaling)
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RISC-V Project(s)

more upcoming projects

Project BEST
“Battery Enhanced
Sensing Technologies”

Development of
technologies and
procedures to allow a
continuous monitoring
and health management
of large battery modules
for Electric Vehicles in
order to improve their
performance during
operation while
guaranteeing appropriate
safety and extended
lifetime

Multisensing Unit

-
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Next Generation loT Devices based on RISC-V
next-generation challenges

@ \ 4 — NEXT-GENERATION CHALLENGES
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Next Generation loT Devices
basic iot requirements

e Constrained resources:

* Simple, cheap, optimized

* Low-power consumption:
* Energy harvesting

* Micro-batteries

%@'

* Supercapacitors

©

©
69®

QO
®

y ®OD
Ir0® O
DDOODOOD

nvis

e Communications:

4

 LPWAN (low power communications)

* LORA, Weightless, NB-loT...
* 5G

Range
Geographical ! Power
Coverage, Penetration Consumption
LPWAN
ZigBee
I 802.15.4
T"l'_'::'nz;”" Bandwidth
G/4G/5G
B:‘ :e":;:’::‘; * Radio Chipset
-
Radio o

Subscription Costs
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Next Generation loT Devices
data security & privacy

e End-user trust

IoT Securlty

ChaHenges
Secure Policy
Mlddlewar e Enforcement
Mobile
Security

Copyright®© NVISION Systems & Technologies, S.L.

* Cryptography

e Authentication & Authorization

* Secure Communications

* Secure Data Collection & Storage
 Security by Design

* Blockchain/DLT Architectures




Next Generation loT Devices
computing challenges

EDGE COMPUTING

* Edge vs. Cloud/Fog computing AThousands/\ “An edge-processing system
/J:E can respond in a few

””' milliseconds, compared
ff i, . ,, with a cloud system, which
('{mm / L

could take more than 100
m=0X c‘ P

milliseconds”
Edge - Devices (Billions)

* Data streaming and filtering and at the edge

* Real-time analytics at the edge

COLLABORATION

 Distributed and parallel computing among loT devices
* Resource sharing: computing, networking, data storage

* Opportunistic computing
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Next Generation loT Devices
organizational challenges

ROBUSTNESS
\' e Decentralized instead of
centralized topologies
* Dynamic configuration and
/ reconfiguration upon
failures
FLEXIBILITY

* Interoperability and compatibility of devices

e Data standardization or format combination

SELF-SUFFICIENCY

Self-configuration upon connection

Autonomous loT:

* Devices consuming information and taking decisions
* Devices self-coordinating for problem solving

Self-aware and Self-adaptive devices:
loT devices learning and adapting to a changing reality

Distributed Artificial Intelligence/Machine Learning:
* Devices collaborating for distributed problem solving
* Devices incorporating Al/ML for autonomous problem

solving
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Next Generation loT Devices
some pplication challenges

Tactile Internet

Contextual Internet

Human-centric sensing/actuating

Modelling of human behaviour (human in the loop)
Augmented reality

Data sharing and monetization

v YV VY VY Y Y VY

Contractual arrangements
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