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IHS Markit - The new global business information powerhouse
Serving 50,000 customers in 140+ countries including...

ALL

Global investment Largest hedge funds Largest global G20 governments
banks (14/14) (50/50) custodians (20/20)
24/25 94/100 46/50 35/50
Largest global oil Largest U.S. Largest Global asset Largest
companies corporates managers U.S. banks
10 /10 >85% >/75%
Largest automobile of the Fortune Global of the Fortune

companies in the world 500 US 1000
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Extensive breadth and depth

Information, insight Automotive Displays Enterprise & IT
and analytics across Electronics
e * Electronic systems & » Display manufacturing - Data center & cloud
critical teChnOIOQV semiconductors & supply chain » Enterprise networks &
markets « Cost management » Display materials & communication
« Connected car components » Enterprise IT security

 Large displays
* Small & medium displays
* Touch & interface

Healthcare Manufacturing Media & Advertising Mobile & Telecom @
Technology Technology

M2M, IoT & connectivity

* Medical devices & equipment  Capital equipment & » Advertising » Operators & services
* Healthcare IT machinery * TV media & content « Mobile innovation
* Electric motor systems  Video * Mobile networks
« Discrete & process « Digital media  Voice & data networks
automation « Games  Service provider Broadband &
« Cinema video

+ Managed services

Mobile, Consumer @ Power & Energy @ Security Technology Semiconductors
& Connected Devices Technology

* Mobile devices « Smart grid & energy storage » Access control & fire ¢ Semiconductor market

- Consumer electronics » Power supplies & wireless » Video surveillance « Semiconductor components
« Lighting charging » Cybersecurity & digital ID « Semiconductor

« Digital signage » Solar * Critical communications manufacturing

MEMS & sensors
Memory & storage

* Smart home & appliances

© 2018 IHS Markit. All Rights Reserved.
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Understanding industrial IoT
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Industrial IoT installed base

Account for nearly 58% of new
connected devices between 2018

and 2030.

© 2018 IHS Markit. All Rights Reserved.
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Consumer
4 billion devices
17% CAGR 2018-30

Medical
388 million devices
19.6% CAGR 2018-30
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JEI

Commercial and industrial electronics

5.7 billion devices
23% CAGR 2018-30

(" )

> 29 billion

lo—o

Automotive and Transportation
1.3 billion devices
21.2% CAGR 2018-30

((g»

Communications
15.8 billion devices
3.9% CAGR 2018-30

Computers
2.2 billion devices
4% CAGR 2018-30
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Industrial IoT: Convergence of OT and IT

oT

IT

Automation Automation

Conmponents Solutions

Example|technologies and services

« Micro « PLCs
controllers . Operator

« Connegtors terminals

« Wirelegs ICs « Remotel/O

« Sensor « IPC’s

« Motion control
products

Example Stakeholders

« Intel » GE

« Qualegmm + Rockwell

« Infinegn « Siemens

« Toshib; « Schneider

« NXP Electric

« Balluff « Emerson

« SICK « Mitsubishi
Electric

Machine
Builders/OEM

Processing
machines
Packaging
machines
Material
Handling
Robotics

Bosch
Packaging Tech
ProMach

IT™W

Tetra Laval
Krones

FANUC

KUKA

O wvw xo v

IO ® 0

arvers
buters
vitches
bmputers

sco
=lden
ell

Networking
Industrial
protocols
5G
LoRaWAN

Vodafone
ATE&T
Huawei
Ericsson

Orange

« |IP protection

« Equipment
downtime
prevention

« Regulation
compliance

« Worker safety

« Symantec

« McAfee

+ Lockheed-
Martin

Cybersecurity

Cloud
Connectivity
management
Data
management
Device
management
Application
enablement

Microsoft
IBM
SAP
GE

Siemens
Bosch

© 2018 IHS Markit. All Rights Reserved.

« PLM

« MES/MOM
« ERP

« SCADA

« Oracle

+ Dassault

« PTC

« SAP

« Honeywell

Industrial
Software

Systems

Technology
expertise

IT and OT
collaboration
Change
management

Accenture
Capgemini
Maverick
Technologies
PwC

Tata??
M+W
Automation

Integrator

Remote
Monitoring
Predictive
maintenance
Plant
visualisation
Design and
simulations
tools

1BM

GE
Siemens
PTC

Enables new
business
models (seller
of XaaS)
Enables new
operations
(customer of
Xaas)

Coca-Cola
BMW
Foxconn
Samsung
Shell

BASF
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Suppliers: OT and IT Convergence

SIEMENS Se_l'\ff‘»‘ye

Honeywell : =S

Rockwell _ == Microsoft

Aultomation Industrial IoT ®
ORACLE

/) T
eutscne

° " "1® Telekom

BOSCH Schneider @ pTC

gElectric .'I"'I|.
CISCO.



The Industrial IoT continues to evolve

Innovation continues to drive the
three phases of industrial IoT
solutions: Connect, Collect, Compute

Industrial IoT solutions are constantly
developing to fit ever-growing
business needs and technological
capabilities—this combination

drives the growth and excitement
around industrial IoT. Create
o Uniqt_le solutions
Connect(ivity) -
This is the foundational | accessto

component for IIoT.

Fundamentally, the internet of
things is about this idea of
embedding connectivity and
processing capabilities into
devices all around us. This will
continue to evolve over time.

© 2018 IHS Markit. All Rights Reserved.

transformational data.

Collect

Once devices are connected, sensors and
storage features are added. Devices then
become aware of their environment, and
can now collect and analyze data to
provide critical insights.

Compute

The third critical element of any IIoT
solution is the ability to process and
analyse the volume of data that is being
generated by IIoT devices. It is critical to
identify which data should be processed at
the edge, and which data should be
aggregated & stored as part of a big data
solution.
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How industrial automation market is evolving?
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Connect: Ethernet is critical for connect in the factory

The industrial automation product market by protocol

-Sales of Ethernet devices to surpass
100,000 fieldbus sales by 2020

80,000

- +«Growth in demand for wireless tech is
disappointing

60,000

40,000 1

20,000 o ————

0.#}&,

Connected nodes(thousands)

2017 2018 2019 2020 2021 2022
we Ethernet e Eieldbus e \Nireless e Cloud
e OPC/UA — Safety Camera

Source: IHS Markit © 2018 IHS Markit
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Collect: Traditional products to be redefined

Fixed Assets
Mobile Assets

Discrete Control and Encoders Industrial Robots
Visualization Linear encoders SCARA Robots
Industrial PC Rotary encoders Delta Robots
Operator terminal Cartesian Robots
PLC Articulated Robots
Remote I/O Dual-arm Robots
Collaborative Robots

Automated Guided Vehicles
Assembly line
Clamp
Forklift
Load transfer
Tugger
Very narrow isle

Process Control and
Instrumentation
DCS

Motor Control Motors, Generators and
LV motor drive Turbines

MM%i?r:]o‘i::gpggl\.lr:r Motors (medium- and low-voltage) Process control
Generator sefs Trree e e e Heavy Goods Vehicles

Servo drive
Generators
Process safety

Stepper drive TrTEs U
Switchgear
Low Voltage Contactors

Low Voltage /Medium Voltage Motor
Control Centres
Low Voltage/Medium Voltage Soft
Starters
Miniature Circuit Breakers
Molded-Case Circuit Breakers
Overload Protection Devices
Residual Circuit Devices
Transfer Switches

© 2018 IHS Markit. All Rights Reserved.
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Collect: Sensors and processors in industrial IoT

12.4B loT Connectivity
ICsin 2018

11.4% CAGR 16-25

MCU, FPGA, DSP, MCU, ASIC
DSP...

© 2018 IHS Markit. All Rights Reserved.

Traditional edge devices + Sensors, MEMS & processors = collect data, smarter

9.6%
CAGR 16-25

7.2B Processor ICs in 2018
14.4% CAGR 16-25

17.5B loT Sensors

in 2018

5.5% CAGR 16-25
Image Sensors

Inertial sensors
Magnetic Sensors

MEMS microphone shipments in loT by application

200
180
160
‘é’* 140
5 120
£ 100
=2
= 80
=
60
40 I I
20
; i
2013 2015 2017 2019 2021
Predictive m Smart cities m Wearables
maintenance B Smart Homes m Remote controls
m Drones = Home Appliances  m Smart speakers

Source: IHS Markit

Sensor ASP in USS for iPhone

1.8
16
1.4
12
1.0
0.8
0.6
0.4
0.2
0.0

2007 2009 2011

Accelerometer

Magnetometer
6-axis IMU

Source: |HS Markit

2013

2015

—— Gyroscope
——— Pressure

s Microphone
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Compute: Decentralized intelligence in edge

New

Devices on network “edges” perform edge analytics; cloud
is reserved only for heavy-duty analytics. Other solutions—
like PLM, MES & SCADA, and even control—may also be

Traditional

Data sent by networked devices is placed on
the cloud to support analytics for tasks like
predictive maintenance

Legend:

OPC UA /MQTT solutions and

placed on the cloud as a service (aaS)

Ethernet protocols

Photoelectric —— protocols enable secure —_ Programmable logic 71— Vibration
communication from controllers (PLCs) sensor 10-Link tivit
factories to an off-site cloud J’ 'k connectivity
Resolver — nﬂﬂl | @ G t o L Encoder
cooo ateways enable -
¢ S A Cloud connectivity such
2 — Programmable Gateway Cloud < _ .1 ote network as OPC UA
ot logic contrgﬁ_lzrs like the cloud Commutator +
Inductive — (PLCs) (MCU) MindConnect Nano — temperature Green text: A device
Predix Machine sensor that can com Ute or
Fieldbus/ Ethernet = rocess data E
protocols allow = = ] | P
Capacitive — networking and real-time — 10-link gateway ¢———+-~1— Microcontrofiers

© 2018 IHS Markit. All Rights Reserved.

distributed control
within hierarchies

10-link protocol
supports 2-way
communication
between sensors

and networks Motor

(]}

(MCUs)

Sensors can be
stand-alone and then

networked to motors;

orembedded into
motors from
the outset

Red text: A device that
may collect but not
process data
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Compute in the cloud: Rush for IIoT platforms

Siemens
MindSphere
Advantech
¥ Wise-PAAS b
Yokogawa

PTC
thingworx

Microsoft
AZu

2015

SAP
HAMA

GE
Pred

Telit
deviceWISE

© 2018 IHS Markit. All Rights Reserved.

Platform fro Connected
Industrial Enterprise

Oracle KU

IoT Cloud Service

Bosch
IoT Suite

SEW

A Smi@rt Facton
ix

Beckhoff
TwinCAT

KA

Connect

Hitachi
Lumada

les

Fanuc
FIELD

Schneider
Ecostruxure

HP

Universal IoT ABB

Abili
E+H e
SupplyCare
Cloud Platform
.

Emerson
PlantWeb

Fuji Electric

Honeywell

-
National Instruments

Big Analog Data

Mitsubishi Electric
FA-IT Open Platform

2017

IBM

IoT for connected

manufacturing

Sentience Platform

Siemens

MindSphere

—
=. Microsoft HewlettPackard
Enterprise w
> i
AL®S accenture I e
A TSNS evosoft
AV 4
GE
PREDIX
SoftBank INfosys 4
Capgemini Softtek”
< accenture (inted) W .o
atat é/ e Deloitte. awb
vodafone CISCcO 'I’A'l'e"wm“

TATA COMSULTAN
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Create: Embedded Al and data analytics capabilities in platform

Al
Capabilities

Data cleaning Pattern Detection Preglcl’lc_lve Image Processing Fault Prediction IIoT Data
ke (UK Foundation in
In platform :
Assert Models DEELR Data modeling Trend Analysis
Knowledge

platform

Strategy

Selection

© 2018 IHS Markit. All Rights Reserved.

PREDIX
SIEMENS
Ingewaity for ife
dari. & ..;.fo‘:’f:,?;
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P Rigferred

_|_

+

BITSTEW U/ffSseio

S Y S T EMS

o,
N IBM
79 Watson
=%~ Analytics

FANUC

ROBOTICS
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Create: More opportunities

Various industrial APP

o Service Assert Predictive Virtual realit Operation Remote Energy
Applications Management Management Maintenance Y Process monitoring optimize

Digital Twin, Simulation tools and software on cloud

M»

© 2018 IHS Markit. All Rights Reserved.
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How to redefine industrial automation products
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How to redefine industrial automation products

Industry 3.0 ‘ Industry 4.0

Technologies
Field devices with limited on-board compute Devices Embedded intelligence supporting on-device
power- relying on centralized computing analytics
Manual collection of data and SCADA systems _ Automated collection of much more data to
- centralized systems providing day-to-day Data processing | sypport analytics conducted both locally and on
monitoring. Data visualized either on device or | @nd visualization cloud. Data contextualized and provided to
in central control centers multiple media, e.g. on mobile devices.

© 2018 IHS Markit. All Rights Reserved.



How to redefine industrial automation products

Industry 3.0 ‘ Industry 4.0

Outcomes
Data provided to support human decision Al able to make decisions influencing
making product design, process optimization,
maintenance planning etc.
Individual product and solution sales Outcome-based sales introducing new
directed at capital budget service models - transition to operating
expense

© 2018 IHS Markit. All Rights Reserved.
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An example: trends on industrial HMI products

Being integrated with more

functions
Soft PLC/Motion control
Gateway function Mobile applications
Data collection, processing, and
analyzing

New type of embedded

operator terminals
Smart drive Moving to the Cloud

Power meter

© 2018 IHS Markit. All Rights Reserved.
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See clearer. See further. Know more.
With IHS Markit Technology.

Thank you!
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