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3G4GFollow
Technology Introduction Series brings to you tutorials from experts and organisations across the Telecom Industry.
In this video, Jim Morrish, Founding Partner of Transforma Insights provides a tutorial on Edge Computing. Transforma Insights is a leading research firm focused on the world of Digital Transformation (DX).
In this presentation, Jim covers the following topics:
Definitions of Edge Computing.
How and why Edge Computing is used.
Planning for deployment of Edge Computing.
Forecasts for Edge Computing.

All our #3G4G5G slides, videos, blogs and tutorials are available at:
Videos: https://www.youtube.com/3G4G5G
Slides: https://www.slideshare.net/3G4GLtd
6G and Beyond-5G Page: https://www.3g4g.co.uk/6G/
Free Training Videos: https://www.3g4g.co.uk/Training/
3G4G Website – https://www.3g4g.co.uk/
3G4G Blog – https://blog.3g4g.co.uk/
Telecoms Infrastructure Blog – https://www.telecomsinfrastructure.com/
Operator Watch Blog – https://www.operatorwatch.com/
Connectivity Technology Blog – https://www.connectivity.technology/
Free 5G Training – https://www.free5gtraining.com/ 
Free 6G Training – https://www.free6gtraining.com/Read less
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This video has been prepared for 3G4G Wireless
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▪ Definitions of Edge Computing.
▪ How and why Edge Computing is used.
▪ Planning for deployment of Edge Computing.
▪ Forecasts for Edge Computing.
About today’s session
About me
Jim Morrish, Founding Partner,Transforma Insights
Jim is a respected Digital Transformation and Internet of Things industry expert, with over 20
years’ experience of strategy consulting, operations management and telecoms research. Jim
is responsible for the addition of the term Low Power Wide Area (LPWA) networking to the
lexicon of the IoT, and is a co-author of the Ignite|IoT project management framework for IoT
and the accompanying book entitled “Enterprise IoT”.
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Introducing Transforma Insights in 30 seconds
…covering all aspects of Digital Transformation
A brand new technology research firm…
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Definitions of Edge Computing vary.The common
theme is decentralising processing.
Perspective Definition of Edge
Data centre providers • For data centre providers, ‘Edge’ is about moving co-location space closer to users
including establishing points of presence in secondary and potentially tertiary cities.
Mobile operators • Mobile operators have a concept of Mobile Edge Computing (MEC), which involves
the co-location of cloud computing power at the (cellular) network edge.
Communications providers • The term Mobile Edge Computing (MEC) quickly evolved into Multi-access Edge
Computing (also abbreviated to MEC), providing for the deployment of computing
power at the edge of any network (including Wi-Fi and other access points).
Corporate IT departments • For a corporate IT department Edge essentially relates to processing capabilities
that are located at any individual campus location, often collocated with a gateway
to wide area connectivity.
Most IoT architects • The most widely accepted definition of Edge in IoT relates to the piece of IT
(Information Technology) hardware that is nearest to an OT (Operational
Technology) asset, and acts as a bridge from the OT world to the IT world.
• This definition increasingly extends to include a hierarchy of processing locations,
all within a local campus environment.
Software architects • To a software architect, the Edge is a software container that often resides on
dedicated Edge hardware, but which can potentially reside on an OT asset.
Centralised
Localised
On-
Campus
Edge
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▪ Edge computing makes processing and storage resources
available in close proximity to edge devices or sensors,
complementing centralised cloud resources and allowing
for analytics close to the origin of data.
▪ The main technical benefits of Edge are the ability to
support:
• (Near) real-time responsiveness,
• Data analytics at the edge and/or end device and,
• Functionality in situations where local devices may not be continuously
connected to cloud resources.
• Device-to-device communication capabilities.
▪ Edge intelligence can potentially allow processing
resources to be shared between a number of local
devices, with certain devices able to call on processing
resources residing in other nearby devices.
Edge Computing (EC) is about bringing
intelligence closer to data sources
Source for graphic: Industrial Internet Consortium
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EC helps to unlock many potential process benefits
Improved
performance
Compliance,
privacy,
security
Reduced
operational
cost
▪ Alerts, analytics and
applications run faster close to
the originating source of data.
▪ Improved robustness, reliability
and local processing enables
autonomous execution of
processes, rules and algorithms.
▪ Increased resiliency and uptime
due to elimination of round trips
to a data centre.
▪ Leverage local computing based
in a specific area, region or
domain of the required
compliance, privacy or security
boundaries.
▪ Transferring data by definition
exposes data to security threats
as does storage in shared data
centres.
▪ Protect privacy by anonymizing
and analysing data close to the
source.
▪ Reduce connectivity, data
migration and bandwidth
costs associated with
sending data to the cloud.
▪ Analysing and filtering data
at the edge reduces
communications costs,
cloud processing and cloud
storage.
Source: Industrial Internet Consortium; Transforma Insights
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MEC MEC MEC
Multi-access Edge Computing (MEC) is gaining
traction, particularly for mobile operators
Core
network
Cloud
servers
Cellular connected devices
▪ Multi-Access Edge Computing, or Mobile Edge Computing
(MEC) has been a work-in-progress for a while but is now
gaining traction.
▪ Microsoft and AWS are extending their platforms to the
mobile edge.
▪ Several specific application-based, IoT platform and MEC
enabled, projects are in development in the mobile industry.
▪ Placing processing at the network edge can significantly
reduce the latency associated with round-trips to cloud
services via the network core.
▪ RAN latencies could be as low as 1ms, with 5G technology.
▪ MEC has a significant role in support of Mobile Private
Networks.
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Data streams and lakes map to different EC
locations
Device Edge
Edge
Gateway
Enterprise
Edge
Network
Edge
Data Centre
Edge
Data Centre
Core
Data lakes
Data streams
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Campus edge has ‘thick’ and ‘thin’ variants, based
on processor power, suitable for different solutions
‘Thin’ Edge
‘Thick’ Edge
Small
Microcontrollers
Big
Microcontrollers
Gateways
(+ private MEC)
MEC
(as a service)
Enterprise
Servers
AI enabled CCTV monitoring
Resilient operations
HVAC controllers
Access control
Hardware Types
Example Applications
Alarming
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Data architectures are becoming significantly more
complicated
Device Edge
Edge
Gateway
Enterprise
Edge
Network
Edge
Data Centre
Edge
Data Centre
Core
Data lakes
Data streams
Redaction at the edge
Data augmentation
Analytics pushed to the edge
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All levels of EC are trending upwards
Device Edge
Edge
Gateway
Enterprise
Edge
Network
Edge
Data Centre
Edge
Data Centre
Core
Trend:
Data lakes
Data streams
Redaction at the edge
Data augmentation
Analytics pushed to the edge
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Dataops is a fast-emerging concept in the edge
domain
▪ Optimisation of data flows and
location of application deployment.
▪ Including support for devices will
limited onboard processing.
▪ Synchronisation between cloud and
edge.
▪ Data partitioning to manage
distribution of data at specific edge
locations.
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Enterprise Edge is a sweet spot which combines a
number of benefits
▪ Compute power.
▪ Low latency.
▪ Data redaction.
▪ Data augmentation.
▪ Security & Privacy.
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Redaction at the edge
▪ Redaction at the edge
devolves processing to an
edge device, in order to
reduce bandwidth
requirements for cloud
connectivity.
▪ Commonplace in
applications such as AI-
enabled CCTV, which relies
on scanning live CCTV
feeds for certain events or
behaviours.
AR and VR Artificial Intelligence Autonomous operation
There are many potential use cases for EC, only the
most compelling are listed on this slide
▪ A real-time experience is
often key for AR and VR
applications that must
interwork real- and digital-
world information
seamlessly.
▪ Placing processing power
near to the end user allows
for far greater
responsiveness, compared
to cloud-based solutions.
▪ A typical model for AI involves
transmitting a large volume of
information to central servers
for analysis and the
determination of business
rules, which are then deployed
to Edge devices.
▪ This approach allows AI
solutions to benefit from both
cheap processing (in the cloud)
and the rapid response times
and bandwidth efficiency
associated with edge.
▪ Edge devices can potentially
work independently of any
connection to cloud
infrastructure.
▪ This allows for deployment of
DX solutions into
environments where
connectivity quality cannot be
guaranteed.
▪ Local caching of information
further extends the potential
for autonomous operation.
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Standardisation MEC deployment of
IoT platforms
Edge-aaS MEC in 4G/5G private
networks
Markets for EC are evolving quickly, with
standardisation and x-aaS propositions emerging
▪ The IoT edge isn’t yet
standardised, but
standardisation is coming.
▪ Benefits will be reduced
vendor lock-in, increased
application portability and
the potential to run
applications from different
vendors on the same
hardware more efficiently.
▪ AWS is partnering with
Verizon to deploy AWS
Wavelength in the US. Also
collaborating with Vodafone,
SK Telecom, and KDDI.
▪ AT&T and Microsoft are
piloting Azure deployed at
AT&T’s network edge.
▪ Other projects are in the
pipeline in the wider mobile
industry.
▪ The deployment of IoT
platform capabilities at the
network edge (MEC) results
in effectively ‘Edge-aaS’.
▪ Likely to be significant
synergies with 4G & 5G
private network deployments.
▪ Also a significant enabler for
5G-connected AR/VR
solutions. Also headless
robotics and gaming.
▪ Solutions will likely emerge
related to asset monitoring.
▪ There is a natural synergy
between MEC, IoT cloud edge
deployment and 4G/5G
private networks.
▪ Particularly the case with 5G,
due to higher bandwidth
capabilities and also URLLC
(Ultra Reliable Low Latency)
capabilities.
▪ Combination could be a good
way to bring IoT capabilities
to industrial locations.
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Understand the potential
• Typically edge deployment is
considered to support specific
application.
• But there may be many other
applications that could benefit
from edge technologies.
• Examples include AI-based
applications, and solutions that
control of multiple devices.
• End users should understand
what the full potential of edge
is in their business before
embarking on deployment.
Plan ahead
• Standards are not yet widespread
adopted in edge markets.
• End users need to consider which
vendors to partner with, and how
that mix will evolve as more edge
services are needed.
• Vendor’s approaches to
standardisation and development
path are critical, and a
commitment to converge to
relevant standards as these
emerge is critical.
Consider context
• In early stages of edge adoption,
end users will not have many
edge applications.
• Basic edge solutions and services
are fairly simple.
• It is therefore tempting to adopt
edge capabilities incrementally.
• But platform-enabled and edge-
aaS propositions can bring
flexibility – is the wider business
likely to benefit from these
aspects?
Planning for EC deployment must take into account
that EC is a wide ranging and long term concept
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Edge Computing divides into two main groups
totalling 7.8 bn devices
-
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Devices
(billions)
Edge Enabled Devices Campus Edge
Edge Computing: Devices
[Source:Transforma Insights, 2021] ▪ Edge Enabled Devices, including
IoT connected devices that have
edge computing capabilities, and
accounting for the vast majority of
device count.
▪ Campus Edge, including Edge
Gateways and distributed (generic)
Edge Devices in campus locations
such as smart factories.
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Approaching 30% of all IoT devices are edge-
enabled
26%
27%
28%
29%
30%
0.0
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Devices
(billions)
Greater China Europe North America
Japan Latin America South East Asia
Russia & Central Asia MENA South Korea
India and South Asia Australasia Sub-Saharan Africa
% of all IoT Devices
Edge-Enabled (IoT) Devices by region and share of all IoT devices
[Source:Transforma Insights, 2021]
▪ The largest markets for Edge-Enabled
Devices are Greater China, Europe, and
North America.
▪ The uptick in the edge enabled share of IoT
devices in 2020-21 is due to increased sales
of connected televisions during Covid-related
lockdowns (purchases accelerated from
2022-23).
▪ In later years, and beyond 2030, the edge
enabled share of IoT devices falls due to the
increasing number of simple sensing IoT
devices, particularly supported by LPWA
technologies.
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Enterprise Edge-Enabled Devices are driven by a
more diverse range of applications than consumer
-
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Edge-Enabled (IoT) Devices by Application Group, 2030, consumer
markets
[Source:Transforma Insights, 2021]
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Edge-Enabled (IoT) Devices by Application Group, 2030, enterprise
markets
[Source:Transforma Insights, 2021]
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Opportunities
Edge computing unlocks significant new
opportunities
The opportunities for end users adopting EC are
very significant, whilst risks relate to vendor lock-in
▪ Many DX solutions would be essentially unable to
operate without edge. Examples include AR/VR and
self-driving cars.
▪ Edge can significantly increase the functionality and
performance of many more applications. Examples
include AI and smart-CCTV applications.
▪ Edge can also facilitate compliance with rules and
regulations around privacy and data sovereignty.
Risks
Risks mostly relate to standardisation and
flexibility
▪ The edge environment is not yet standardised, and so
edge applications may not be ‘portable’ between
different vendor devices. It is key to avoid lock-in to a
vendor that does not have a robust strategy for
standardisation.
▪ Deploying processing at the edge can potentially limit
future flexibility to refine and enhance applications –
the more data that gets communicated to the cloud,
and stored, the more can potentially be done with it.
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For more information
transformainsights.com
@transformatweet
enquiries@transformainsights.com
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