h“ n.. ')

SURVEY REPORT

op 10 loT

Priorities

INn Manufac

uring

Published by

intel wmoBILE

WORLD | LIVE




2

Executive summary

The Industrial Internet of Things (lloT) encompasses everything from computerised
manufacturing to artificial intelligence and advanced analytics. It's the network of a
multitude of industrial devices connected by communications technologies that results in
sophisticated systems that can monitor, collect, exchange, analyse and deliver valuable
insights so companies can make better decisions.

In the past, most of these systems were deployed separately and operated as islands. To achieve
the true vision of lloT, all machines will be networked and their condition monitored continuously.

Industry 4.0 for loT will transform industries — whether it is providing predictive analytics
or real-time production data — and make businesses operate more efficiently and more
cost effectively.

Mobile World Live conducted an online survey of telecom service providers, end user lloT
device and software makers, lloT software services and development companies, as well as
cloud service providers and lloT equipment makers to better understand their top priorities
for lloT.

The survey confirmed the significance of deploying lloT infrastructure and the importance of
edge computing and cloud-based services when implementing artificial intelligence at the
edge. Ease of deployment is vital and so is the quality of the wireless network connectivity.
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Key Findings

More than one-third of
respondents have deployed new
loT infrastructure and nearly two-
thirds said they will mix new and
existing architectures. According to
our survey, 34% of respondents said
they already had new loT
infrastructure up and running and
one-third said they were planning to
implement new infrastructure
within 6 months to one year. 23%
said they had no plans to upgrade.
Of those interested in loT, a
whopping 65% of respondents said
that they are interested in having a
mix of new and existing
architectures in their environments.
Only 13% said that they were
interested in only implementing
greenfield (new) architectures for
new environments.

Upgrading connectivity in their loT
infrastructure is one area
respondents say they are
considering. 34% of respondents
said that having higher connectivity
through 5G or direct connect I/O is
one component that needs to be
replaced intheir loT infrastructure.
23% said that they need to replace
their private cloud systems for
learning and storage. 17% said they
need to replace their 0T edge
computers and GPUs.

Respondents want a mix of
wireless connectivity choices.
When asked which technologies
most interested them for device
connectivity, nearly half of
respondents (49%) said that they
wanted a mix of private networking
using Wi-Fi/CBRS and 5G. Another
39% said they wanted 5G-based
architectures supplied by their local

operator. The other choices were
evenly split between 6% wanting
Wi-Fi managed in-house and 6%
wanting CBRS private LTE managed
by a third party.

Smart cities, smart venues, and
healthcare are the top vertical
industries for loT. Smart cities/smart
venues received the most interest
(18%) from respondents when asked
what loT services and devices they
are most interested in. Telemedicine/
healthcare/life sciences also ranked
high (15%) as did manufacturing and
industrial loT (15%). Transportation
and logistics followed with 14% and
energy and power systems with 12%.

Real-time Al analytics and the use
of edge and cloud-based services
are important when implementing
Al/Edge. The majority (26%) of
respondents said that real-time Al
analytics for situational awareness
and actionable insights was the
most important factor when
implementing Al and Edge-based
services. 23% of respondents said
the use of both edge and cloud-
based services was the most
important factor. Running multiple
real-time Al-based applications on
one system was important to 14%
of respondents while 13% said that
computer vision workflow was
important. Using Intel®'s X86
Openvino toolkit was only
important to 3% of respondents.

Respondents say ease of
deployment is the No. 1 technical
need. When asked to rank technical
needs by highest priority to lowest,
respondents ranked ease of
deployment in terms of common

workflows and setup on existing
networks as the No. 1 priority
followed by high compute core
count with GPU/AI functions
running simultaneously and data
security and autonomous security
management.

Digital transformation is underway
for nearly half of respondents.
Nearly half of respondents (47%)
said that their company was in the
early planning stage of digital
transformation, meaning that they
were getting cost estimates and
looking at technology
differentiation. 30% said that they
were investigating their existing
digital transformation and
considering new technology while
23% said that they were upgrading
to Al-based architectures at the
edge and cloud so they could learn
more about it.

Nearly half of respondents say
they plan to use traditional
wireless networking equipment for
their industrial loT systems. About
47% of respondents said that they
plan to use traditional dedicated
mobile/wireless networking
equipment in their new industrial
loT systems. And 27% said that they
will use embedded commercial off-
the-shelf systems and software
while 26% said that they planto use
x86 servers running virtual
machines or containerised
application software.
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Survey Methodology

This report is based on 253
responses to an online survey
conducted by Mobile World Live on
behalf of Supermicro. Nearly one-
third (31%) of those respondents
were telecom service providers
followed by end user loT device and
software makers (13%) and loT

software services and development
(13%). Cloud service providers
made up 12% of respondents and
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loT equipment makers made up
11% of respondents. Only 7% of
respondents said they were looking
forinfo onusing 5G for loT
solutions deployment. 12% fell into
the Other category —this category
comprises avariety of mobile
industry professionals in areas such
as testing, components and finance
and consulting.

Geographically, the largest group of
respondents were from companies
with headquarters in Europe (44%)
followed by North America (18%)
and Asia (17%). The rest of the
respondents were from Africa
(13%), South America (4%) and the
Middle East (4%).




Introduction

Companies that are interested in
the industrial loT are beginning to
realise the important role edge
computing plays in a successful loT
deployment. Because an loT system
often relies on a large number of
sensors and measurement devices,
it can produce a large amount of
data traffic. Edge computing, which
places the compute, storage and
network resource closer to the end
user devices, and sits between the
devices and the cloud, can process
and filter the raw data and send only
pertinent information to the cloud.
This reduces the bandwidth
demands for the loT network and
improves network performance.

In addition, many loT applications
that are processed locally benefit
from the network’s low latency and
will experience better reliability and
resiliency. Some examples of low
latency applications include video
analytics and surveillance and any
motion control applications such as
automated guided vehicles or
autonomous driving and robotics.

Although edge computing is useful
in 4G networks it is a critical
component of 5G networks because
the 5G loT architecture can achieve
ultra-low latency, which is necessary
for use cases that involve
augmented reality or autonomous
vehicles.

Some companies have already
deployed new loT architecture but
many want to upgrade their loT
networks so they can achieve better
performance and handle more
devices. This will be critical as loT
connections are expected to double
in the next five years. By 2025,
GSMA Intelligence expects there
will be 24.6 billion 10T connections,
up from 12 billionin 2019.

Ericssonreported inits June 2020
Mobility Report that it expects
broadband loT connections, which it
defines as all wide-area loT use
cases that require higher
throughput, lower latency and
larger data volumes such as those
provided by 5G networks, to make

up 34% of all cellular loT
connections. This forecast indicates
that loT networks will need to be
able to handle large amounts of
bandwidth made possible from edge
computing in the next five years.

This report assesses the top
priorities that service providers, loT
device and software makers, and
cloud service providers have when
it comes to deploying and/or
upgrading an industrial loT network,
including the perceived challenges
and benefits, as well as the
anticipated connectivity choices.
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Planning new |oT infrastructure

There are a variety of different and make it easier to scale. Edge planto deploy new loT

types of loT infrastructure and computing is also a key factor infrastructure in the next six months
much of what companies decide to because it can help companies and another 14% say they will do so
deploy depends upon how they are achieve success with their loT in the next year. 13% say they will
planning to use it. Sensors, systems much faster. upgrade within two years. However,
measurements, communications 23% say they have no plans to
protocol and analytics are all part of  In our survey, the majority of upgrade their loT infrastructure at
the loT system. Most experts agree companies (34%) said they have this time.

that cloud-based 10T platforms will already implemented new loT

simplify the infrastructure design infrastructure while 16% say they

Figure 1: When are you planning to implement new loT infrastructure?

Already up and running
Within the next 6 months

Within 1 year

Within 2 years

No plan to upgrade at this time

o

20 40 60 80 100

The vast majority (65%) of respondents said they are most interested in mixing new and existing 1oT architectures
for their environment while 23% say they plan to upgrade their current architecture to an Al/Edge-based
intelligent network. Only 12% said they were interested in only implementing a greenfield, or new, architecture
for new environments.

Figure 2: What is your interest in loT focused on?

Upgrading current
architecture to an Al/Edge
based intelligent network
Only implementing greenfield
(new) based architectures or
new environments

A mix of adding new and
existing architectures for my
environment

50 100 150 200

o
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Smart cities and smart venues are at the top of the list (18%) when it comes to loT services and devices that are
most interesting to our respondents. Manufacturing and industrial 10T attracted 15% of responses as did
telemedicine, healthcare and life sciences (15%). Transportation and logistics garnered 14% of responses followed
by energy and power systems (12%), retail/grocery/food service and hospitality (10%) and agriculture (8%). The oil
and gas segment drew the smallest amount of interest (5%).

Figure 3: What loT services and devices are you most interested in (check all that apply)?

Manufacturing, industrial control
systems (Industrial loT)

Energy and power systems
Oil/gas
Agriculture

Smart cities, smart venues

Retail/grocery/
food service/hospitality

Transportation and logistics

Telemedicine, healthcare,
life sciences

Other

150
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Advantages to Edge/Al based services

Some companies are quite bullish
on deploying Al/Edge-based
services because of the potential
advantage the technology offers.
For example, devices that are Al-
enabled can process data faster
than other devices. This faster
processing of data provides a
security advantage because with a
shorter processing time, there is a
lower risk of tampering. Another

advantage is that Al/Edge-based
services make lower latency
services possible.

For those that are planning to
implement Al/Edge-based services,
26% said the most important factor
is real-time Al analytics for
situational awareness and
actionable insights followed by 23%
that said the use of both edge and

cloud-based services is the most
important factor. Running multiple
real-time Al-based applications on
one system was considered the
most critical by 14% and 13% said
that computer vision workflow or
having a common workflow
generator doing multiple
applications was the most
important factor.

Figure 4: Are you planning on implementing Al/Edge-based services, and if so,

Computer vision workflow - common
workflow generator doing multiple
applications

Use of both Edge and Cloud
based services

Running multiple real-time Al based

what are the most important factors?

Real-Time Al analytics for situational
awareness and actionable insights

applications on one system

Using either VMs or containers
for my applications

Using GPU-based architectures for Al
Frameworks with common
models/libraries

Using x86 OpenVino

frameworks
0

Respondents were also asked to rank
the most important priorities when it
comes to technical needs. The top
three priorities were ease of
deployment (common workflows and
setup) on existing networks, high
compute core count with GPU/AI
functions running simultaneously,
and data security and autonomous
security management.
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Technical priorities of slightly less
importance were container/VM
autonomous system management
for remote devices, lower power
constraints for edge devices and
open software architectures
enabling some customisation.

90 120 150

And finally, technical needs of
lowest priority were low latency
edge services using common
hardware and software
infrastructure and long life cycles
for hardware with ease of upgrades.



Wireless connectivity challenges

With industry projections showing
that connected loT devices will
dramatically increase over the next
five years, it's clear that wireless
networking will have to scale to
keep up with this growth.

When asked what wireless
technology is most appealing for

device connectivity, respondents
overwhelmingly (49%) said that a
mix of private networks using
Citizens Broadband Radio Services
(CBRS) spectrum and Wi-Fi and 5G
is most appealing. 5G-based
architecture deployed by a local
operator was selected by 39% of
respondents. And 6% opted for Wi-

Fibased architectures managed in-
house while another 6% chose
CBRS private LTE architectures
managed by a third party.

Figure 5: If you had a choice between Wi-Fi and 5G wireless connectivity,
which technology most interests you for device connectivity?

5G-based architectures
supplied by my local operator

Wi-Fi based architectures
managed in-house

Citizens Broadband Radio Service
(CBRS) Private LTE architectures
managed by a 3rd party

A mix of private (Wi-Fi/CBRS) and 5G

90 120 150

There is no doubt that wireless connectivity is key to industrial loT deployments. When asked what types of
equipment respondents would expect to use for their new industrial 10T systems, nearly half (47%) said that they
would require traditional dedicated mobile/wireless networking equipment. 27% said that they would require
embedded commercial off the shelf (COTS) systems and software. And 26% said that they would need x86 servers
running virtual machines or containerised application software.
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Figure 6: What types of equipment do you expect to use for your new industrial loT systems?
(check all that apply)

Traditional dedicated
mobile/wireless networking
equipment
Embedded COTS (commercial
off-the shelf) systems and
software
x86 servers running VMs
or containerized
application software

50 100 150 200

o

Connectivity ranked very high when respondents were asked about what components they would need to replace
for their new 10T infrastructure. One-third (33%) of respondents said that higher connectivity through 5G or direct
connect I/0O was necessary. Private cloud systems for learning and storage also were flagged by 23% of
respondents. 16% said that they would need to upgrade existing compute with Al-based architectures such as GPU,
and/or OpenVINO. Only 10% said that they would need to replace loT gateways such as Intel® gateways.

Figure 7: What components need to be replaced for your new loT infrastructure?

loT gateways, such as
Intel® loT gateways

loT Edge computers/GPUs

Private cloud systems for
learning and storage

Upgrading existing compute
with Al based architectures
(GPU, and/or OpenVINO)

Higher connectivity through 5G
or direct connect I/0

20 40 60 80 100

o
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Therole of the cloud

The cloud plays a critical rolein loT
and has significant implications for
companies. Most 10T systems will
make use of a large number of
sensors to collect data and then use
that data to make intelligent
decisions. The cloud will make it
possible to aggregate that data and
handle the compute and storage of
that data.

In addition, the cloud allows for
scalability. When you have
hundreds or thousands of sensors,

the computational power on each
sensor will be too expensive and
energy-intensive. By using the
cloud, data can be sent from the
sensors to the cloud and processed
in aggregate.

Of course, at what stage a company
is atinits digital transformation will
play a role in how quickly it will be
moving to an loT infrastructure that
includes cloud computing.

Of the people that we surveyed,
nearly half (47%) said that their
company was in the early planning
stages of the digital transformation
process, meaning that they were
estimating costs and deciding
technology differentiation. 30% of
respondents said that they were
only investigating upgrading their
existing digital transformation to
newer technology and 23% said
that they were upgrading to Al-
based architectures at the edge and
cloud for inferencing and learning.

Figure 8: At what stage in the digital transformation process do you perceive your organization to be?

Early planning, cost
estimations, technology
differentiation

Only investigating on upgrading
our existing digital transformation
for newer technology

Upgrading only to Al based
architectures at the Edge and
Cloud for inferencing and learning

o

80 100 120
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The majority of people surveyed (52%) said that they will use a combination of public and on-premises cloud for
storing their 10T data. Only 20% said they will be using on-premises cloud solely and another 17% said that they will
only use the public cloud. 11% of respondents said they will use their own servers.

Figure 9: Will you use a public or on-premises cloud for storing the loT data?

On-premises cloud

Public cloud provider

A combination of public and on-prem

Not using public or on-prem cloud.
We will use our own servers that are
dedicated to this application

0 30 60 90 120 150

The majority of respondents indicated that they will be reliant upon the cloud to process much of their 10T data.
23% of those surveyed said that they expect less than 10% of data to be generated and processed outside the cloud
and 22% said that they expect 20% to 30% of data to be generated and processed outside the cloud. However, 16%
said that they expect more than 50% of data to be generated and processed outside the cloud, which suggests a
reliance upon their own servers.

Figure 10: What percentage of your data will be generated and processed outside the cloud?

Less than 10%
10-20%
20-30%
30-40%

40-50%

More than 50%

0 10 20 30 40 50 60
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Conclusion

The industrial loT is a significant opportunity for enterprises and it is clear that edge
computing and the cloud will both play a big role in the success of lol. This survey highlights
that many companies have already implemented a new loT infrastructure and many more
plan to do so in the next six months to a year.

Even though it is still early in the deployment of edge computing technology, smart
companies understand that implementing edge computing will help them make their loT
deployments more efficient and reliable as well as help them deliver low latency services. As
the survey data indicates, companies are planning to leverage edge computing for real-time
analytics, and 5G technology using a mix of public and private networks.

As in all new technologies, ease of use plays a huge role in how quickly companies make the
transition to loT and edge computing.
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As a global leader in high performance, high efficiency server
technology and innovation, we develop and provide end-to-end
green computing solutions to the data center, cloud computing,
enterprise IT, big data, HPC, and embedded markets. Our
Building Block Solutions® approach allows us to provide a
broad range of SKUs, and enables us to build and deliver

application-optimized solutions based upon your requirements.

Supermicro Brings Server Processing and Cloud-Based
Solutions to the Intelligent loT Edge

Supermicro is leveraging advanced product design to provide
flexible low-power, ultra-reliable computing, and partnering
with forward-thinking software platform partners to build
complete solutions for an array of significant vertical markets.

Find out more at
https://www.supermicro.com/iot-edge
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Produced by the mobile industry for the mobile industry,
Mobile World Live is the leading multimedia resource that
keeps mobile professionals on top of the news and issues
shaping the market. It offers daily breaking news from around
the globe. Exclusive video interviews with business leaders and
event reports provide comprehensive insight into the latest
developments and key issues. All enhanced by incisive analysis
from our team of expert commentators. Our responsive
website design ensures the best reading experience on any
device so readers can keep up-to-date wherever they are.

We also publish five regular eNewsletters to keep the mobile
industry up-to-speed: The Mobile World Live Daily, plus weekly
newsletters on Mobile Apps, Asia, Mobile Devices and Mobile
Money.

What's more, Mobile World Live produces webinars, the Show
Daily publications for all GSMA events and Mobile World Live
TV - the award-winning broadcast service of Mobile World
Congress and exclusive home to all GSMA event keynote
presentations.

Find out more www.mobileworldlive.com

Disclaimer: The views and opinions expressed in this survey report are those of the authors and do

not necessarily reflect the official policy or position of the GSMA or its subsidiaries.
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