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This research evaluates the technology and infrastructure supporting the evolving
Metaverse, which Mind Commerce sees supporting a variety of applications and
services including digital currency and assets, non-fungible tokens, gaming and
simulations, next-generation social interactions and a completely on-net digital
marketplace.

It analyzes key areas necessary to realize this vision including Al, 10T, the convergence
of Al and IoT (AloT), digital twins, teleoperation, and next generation data management.
To realize the full capabilities of the Metaverse, there is a need for the aforementioned
technologies as well as 5G and beyond. 5G and 6G technologies, along with edge
computing, provide substantial bandwidth and low latency where needed as well as
significantly lower latency for next virtual reality.
Select Research Findings:

The global market for 0T data collection solutions will reach $7.6B by 2027

The global market for 0T data-as-service solutions will reach $9.6.2B by 2027

Up to 93% of all 10T Platforms will contain some form of digital twinning
capability by 2027

The global teleoperation and telerobotics market are poised to reach $83.7
billion by 2027
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Up to 93% of all IoT Platforms will contain some form of digital twinning
capability by 2027

Teleoperations/telerobotics, and industrial automation will be leading 6G-
enabled solutions

Important to the recent renaming of Facebook, Inc. to Meta Platforms, Inc. (or “Meta”
for short), “Metaverse” refers to 3D worlds focused on social connection. Metaverse is
partially derived from the adjective meta, which is something that refers to itself or the
conventions of its genre. Something that is self-referential.

Virtual Reality and Mixed Reality in the Metaverse

Immersive technologies include augmented reality, haptic Internet, and virtual reality.
The term ‘immersive’ is used as this category embodies those technologies that
facilitate a fully engrossing human experience, often including multiple senses as well
as interaction with virtual objects and/or interaction between the real and virtual worlds.

Virtual Reality (VR) aims to create a new form of human-machine interaction allowing
people to experience their sense of reality in a 3D computer-generated virtual
environment. With VR, people are able to perform a series of actions and manipulation
of objects as an integral part of a virtual environment. VR allows someone to fully
immerse within a virtual environment through the exploration of their senses and create
new patterns of communication and understanding.

The term mixed reality (MR) pertains to a form of hybrid reality in which physical and
digital objects co-exist and interact in real-time. With MR, either virtual objects are
digitally mixed into reality or real-world objects are merged into virtual worlds.

The latter case is sometimes referred to as augmented virtuality, and is one step closer
to a VR environment in which real-world objects in a virtual world take on a sense of
permanency with real objects, appearing to actually exist within the virtual world.

Adding to this sense of permanency, real-world objects in a virtual world may be digitally
controlled. Conversely, MR may also support manipulation of virtual objects
permanently placed in the real-world. In either scenario, MR will be an important aspect
of teleoperations and vice versa.
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Internet of Things in the Metaverse

The Internet of Things (IoT) is poised to fundamentally transform communications,
global IT support systems, automation and business processes in virtually every
industry vertical. 0T originally was manifested in machine-to-machine communications
primarily for asset monitoring and logistics within a few industries such as gas and
electric utilities, vending, and fleet management.

loT is evolving to incorporate increasingly greater aspects of the business ecosystem.
The greatest value will be realized through leveraging data obtained to derive useful
insights and decision-making support of process improvement, automation, and
development of new products and services.

0T Platforms can be defined as a convergence of software and hardware solutions to
interconnect “things” (people, things, objects, spaces, processes, data, etc.). These
platforms may act as a bridge between the real world and the virtual world, enabling
various “things” to communicate and interact with each other.

Important 0T platform functions include continuously collecting, sharing, and utilizing
data about users and for users. Users may be communication service providers,
consumer, enterprise, and industrial or government entities. One of the key purposes for
this data exchange within the Metaverse is to support physical-to-cyber communications
and interactions between the real-world and virtual worlds.

Artificial Intelligence of Things in the Metaverse

The combination of Artificial Intelligence (Al) and the Internet of Things (loT) has the
potential to dramatically accelerate the benefits of digital transformation for consumer,
enterprise, industrial, and government market segments.

Artificial Intelligence of Things (AloT) is transformational for both technologies as Al
adds value to loT through machine learning and decision making and IoT adds value to
Al through connectivity and data exchange. The AloT market constitutes solutions,
applications, and services involving Al in loT systems and loT support of Al solutions.

As loT networks proliferate throughout every major industry vertical, there will be an
increasingly large amount of unstructured machine data. The growing amount of human-
oriented and machine generated data will drive substantial opportunities for Al support
of unstructured data analytics solutions.
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Data generated from loT supported systems will become extremely valuable, both for
internal corporate needs as well as for many customer-facing functions. This will be
especially true in the Metaverse as virtual world data becomes monetized as well as the
linkage between virtual and real worlds.

lIoT and Digital Twins in the Metaverse

A “digital twin” represents a virtual item that is mapped to a physical thing such as
equipment, robot, or virtually any connected personal or business asset. This mapping
of the digital world to real-world assets is facilitated by 10T platforms and software that is
leveraged to create a digital representation of the physical asset.

The digital twin of a physical asset can provide data about its status such as its physical
state and disposition. Conversely, a digital object may be used to manipulate and
control a real-world asset by way of teleoperation. This form of cyber-physical
connectivity, signaling, and control will be a key capability to realize the vision for
Industry 4.0 to fully digitize production, servitization, and the “as a service” model for
products.

loT will enable “Smart Objects” as depicted above, facilitating many new business
models and opportunities based on new feature/functionality such as the following:

Virtual-to-Real (V2R): Virtual objects that can be provisioned and administered to
interface with real objects for many purposes including monitoring and control.

Real-to-Virtual (R2V): Real-objects provide feedback, alerts, and even control of virtual
objects (software programs via Software Defined Networks) and platforms (hardware
and software put in place to orchestrate 10T networks and assets).

Virtual-to-Virtual (V2V): This represents simulation and testing for 10T networks,
including end-nodes and assets. 10T is new, and potentially dangerous (e.g. control and
security issues), necessitating platforms for 10T V2V.

The above scenarios will be employed singularly and in combination across different
industry verticals in accordance with their overall I0oT operational readiness as well as
physical-to-cyber integration on a product-by-product and/or service-by-service basis.

loT enabled digital twin technology will facilitate dramatic changes in a wide range of
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consumer, enterprise, and industrial products and services. Impacted areas cover a
wide range including everything from marketing and advertising to operations and
product lifecycle management.

Advanced loT systems will utilize digital twin technology to enable next-generation
teleoperation. The implementation of digital twins will also enable distributed remote
control of assets, which will drive a market need for 10T identity management,
authentication, and authorization.

Data Management in the Metaverse
Identity Management in the Metaverse

Managing identities and access control for enterprise applications remains one of the
greatest challenges facing IT today. The future of ICT (and Metaverse in particular) will
include many identity-related issues and challenges that pertain to non-human activities
such as those autonomous actions that occur on behalf of humans as a result of 10T.

There will be a growing need for Identity of Things (IDoT) management solutions to
support communications between otherwise disparate 10T systems and networks.
These solutions will evolve to include critical support functionality such as IDoT
verification, permissions management, and discovery that will be provided by a
combination of premise-based and cloud-based infrastructure.

Closely associated with Thing Identity is Authentication, Authorization, and Accounting
(AAA) functions relied upon to verify 'Thing Identity' and allow things to engage in
various communications and actions. However, AAA requires the availability of reliable
identity information associated with 10T network elements, devices, actors, and data.

The implementation and operation of IDoT and related AAA systems will become
especially important in the Metaverse as the prospect of 'virtual identity theft becomes a
real concern. Accordingly, 'thing identity' will become increasingly important as well as
related areas such as loT authentication.

Big Data in the Metaverse

Data that is uncorrelated and does not have a predefined data model and is not
organized in a predefined manner requires special handling and analytics techniques.
The common industry term, big data, represents unstructured data sets that are large,
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complex, and prohibitively difficult to process using traditional management tools.

The sheer volume and unstructured nature of most IoT data will drive significant
opportunities for big data solutions. This will be especially true in the Metaverse as
massive quantities of data will be required to support the environment as well as
volumes of data that grow exponentially large as user interactions generate data at an
ever-increasing velocity.

Edge Computing in the Metaverse

Real-time and distributed unstructured data processing will become increasingly
important, especially with the anticipated accelerations of 10T networks and
applications. This is because there will be many distributed points of data access such
as sensors, wearable technology, and various other consumer and industrial devices.

By its very nature, most of the data collected in the Metaverse will be unstructured (Big)
data and in very large quantities. Therefore, distributed intelligence is necessary to
decide in real-time what data is relevant for immediate action and what data should be
stored or archived in the cloud.

There is a close association here with a hybrid cloud network topology in which some
data is passed to a more centralized storage and processing area while other data is
processed locally at the edge of networks.

Al further enhances the ability for big data analytics and loT platforms to provide value
to each other. The use of Al for decision making in 0T and data analytics will be crucial
for efficient and effective decision making, especially in the area of streaming data and
real-time analytics associated with edge computing networks.

Data Visualization in the Metaverse

Data visualization is viewed by many as a modern equivalent of visual communication.
One of the primary goals of data visualization is to communicate information clearly and
efficiently to users via the statistical graphics, plots, information graphics, tables, and
charts selected.

Effective visualization helps users in analyzing and reasoning about data and evidence.
Next generation visualization will entail a combination of advanced Ul methods as well
as new data models that involve data as a service.
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5G AND BEYOND 5G TECHNOLOGY, INFRASTRUCTURE, AND DEVICES 2022 —

2030

1.0 EXECUTIVE SUMMARY

2.0 INTRODUCTION

2.1 Evolution of Wireless Cellular
2.1.1 1G to 3G Wireless
2.1.2 4G Long Term Evolution
2.1.3 5G Wireless

2.2 Beyond 5G Wireless
2.2.1 Why look Beyond 5G (B5G)?
2.2.2 Sixth Generation Wireless

3.0 5G TECHNOLOGY AND SOLUTIONS

3.1 5G Technology
3.1.1 5G Radio Access Network
3.1.2 5G Core Network
3.1.3 5G and Edge Computing
3.2 5G Solutions
3.2.1 5G Voice Services
3.2.2 5G Fixed Wireless
3.2.3 5G Service Categories
3.2.4 Combined 5G and Edge Computing Solutions
3.2.5 5G and Private Networks for Enterprise, Industrial, and Government

4.0 5G APPLICATIONS AND SERVICES

4.1 5G Consumer Applications and Services
4.2 5G Business Applications and Services
4.3 Notable Focal Points for 5G Applications and Services
4.3.1 Mission Critical Communications
4.3.2 Augmented, Virtual, and Mixed Reality
4.3.3 Industrial Automation
4.3.4 Connected and Self-Driving Terrestrial Vehicles
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4.3.5 Drones and Unmanned Aerial Vehicles
5.0 5G MARKET ANALYSIS AND FORECASTS 2022 — 2030

5.1 5G Infrastructure Investment 2022 — 2030
5.1.1 5G NR Infrastructure 2022 — 2030
5.1.2 5G Core Infrastructure 2022 — 2030
5.1.3 5G Devices 2022 — 2030
5.2 5G by Consumer, Enterprise, Industrial, and Government Segment 2022 — 2030
5.3 5G by Network Function (User Plane, Control Plane, Data Layer) 2022 — 2030
5.3.1 5G by Core Market by User Plane Network Functions 2022 — 2030
5.3.2 5GC Control Plane Market by Network Functions 2022 — 2030
5.3.3 5G Data Layer Market by Network Functions 2022 — 2030
5.4 5G by Deployment: Non—Standalone vs. SA 2022 — 2030
5.4.1 5G Deployment by Non—standalone Configurations 2022 — 2030
5.4.2 5G Deployment by Standalone Configurations 2022 — 2030
5.5 5G by Device Types 2022 — 2030
5.6 5G Infrastructure by Region 2022 — 2030
5.7 5G Users by Region 2022 — 2030
5.8 5G Implementation by Region 2022 — 2030
5.9 North America 5G 2022 — 2030
5.9.1 North America 5G Infrastructure 2022 — 2030
5.9.2 North America 5G by Segment 2022 — 2030
5.9.3 North America 5G by Country 2022 — 2030
5.10 Europe 5G 2022 - 2030
5.10.1 Europe 5G Infrastructure 2022 — 2030
5.10.2 Europe 5G by Segment 2022 — 2030
5.10.1 Europe 5G by Country 2022 — 2030
5.11 Asia Pacific 5G 2022 — 2030
5.11.1 APAC 5G Infrastructure 2022 — 2030
5.11.2 APAC 5G by Segment 2022 — 2030
5.11.3 APAC 5G by Country 2022 — 2030
5.12 Middle East and Africa 5G 2022 — 2030
5.12.1 MEA 5G Infrastructure 2022 — 2030
5.12.2 MEA 5G Market by Segment 2022 — 2030
5.12.3 MEA 5G by Country 2022 — 2030

6.0 BEYOND 5G TECHNOLOGY AND SOLUTIONS
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6.1 Beyond 5G Characteristics
6.2 Beyond 5G Technology
6.2.1 6G Radio
6.2.2 6G Core
6.2.3 6G and Artificial Intelligence
6.2.4 6G and Edge Computing
6.3 Beyond 5G Capabilities
6.4 Beyond 5G Requirements
6.4.1 Business Planning
6.4.2 Engineering
6.4.3 Materials
6.4.4 Power Management
6.5 Beyond 5G Networking
6.6 Beyond 5G Innovation
6.6.1 Smart Surfaces
6.6.2 Smart Environments
6.6.3 Smart Power
6.7 Beyond 5G Impacts
6.7.1 Technology and Business Impacts
6.7.2 Societal Impacts
6.8 Beyond 5G Solutions
6.8.1 6G Communications
6.8.2 6G Sensing
6.8.3 6G Imaging
6.8.4 6G Precise Location Determination

7.0 BEYOND 5G COMPANY AND ORGANIZATION ANALYSIS

7.1 University of Oulu

7.2 Samsung Group

7.3 LG Electronics

7.4 Huawei Technologies
7.5 SK Telecom

7.6 NTT DoCoMo

8.0 BEYOND 5G REGIONAL AND COUNTRY ANALYSIS

8.1 Americas
8.1.1 Canada
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8.1.2 United States
8.2 Asia Pacific
8.2.1 China
8.2.2 Japan
8.2.3 South Korea
8.3 Europe
8.3.1 Finland
8.3.2 European Commission
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9.0 BEYOND 5G MARKET ANALYSIS AND FORECASTS 2025 - 2030

9.1 6G Technology, Infrastructure, and Devices 2025 — 2030
9.1.1 6G Infrastructure Market 2025 — 2030
9.1.2 6G R&D Investment 2025 — 2030
9.1.3 6G Core Infrastructure 2025 — 2030
9.1.4 6G Transport Network 2025 — 2030
9.1.5 6G Infrastructure Deployment 2025 — 2030

10.0 CONCLUSIONS AND RECOMMENDATIONS

10.1 Focus on 5G Solutions for Profitability
10.2 Buildout the 5G Core for Services Differentiation
10.3 Outlook for 5G Services by Category
10.3.1 Enhanced Broadband
10.3.2 Massive Machine—type Communications
10.3.3 Ultra—reliable Low—-Latency Communications
10.4 Outlook for 6G Services

11.0 APPENDIX: FORECASTS FOR LEADING 5G APPS AND SERVICES

11.1 5G Industrial Automation Global Forecasts 2021 — 2026
11.1.1 lloT 5G Automation Market Value
11.1.2 Wireless lloT 5G Device Deployments
11.2 5G Industrial Automation Regional Forecasts 2021 — 2026
11.2.1 Market Value by Region
11.2.2 Market Value by Leading Countries
11.2.3 Deployment by Region
11.2.4 Deployment by Leading Countries
11.2.5 Europe Market Forecasts
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11.2.6 North America Market Forecasts
11.2.7 APAC Market Forecasts
11.5 5G Robotics Global Market Revenue
11.5.1 Autonomous Robot Market
11.5.2 5G Enabled Autonomous Robot Market
11.5.3 5G Enabled Autonomous Robot Market by Categories
11.6 5G Robotics Regional Forecasts
11.6.1 5G Enabled Autonomous Robot by Region
11.6.2 North America 5G Enabled Autonomous Robot Market by Categories
11.6.3 Europe 5G Enabled Autonomous Robot Market by Categories
11.6.4 APAC 5G Enabled Autonomous Robot Market by Categories
11.7 Global 5G Enabled Virtual Reality Market
11.7.1 Combined Market Revenue 2021 — 2026
11.7.2 Combined Unit Shipment 2021 — 2026
11.7.3 Combined Active User 2021 — 2026
11.8 5G Accelerated VR Adoption Market
11.8.1 Market by Segments 2021 — 2026
11.8.2 VR Shipment Units 2021 — 2026
11.8.3 VR Active Users 2021 — 2026
11.8.4 5G VR Market by Region 2021 — 2026
11.9 5G Consumer VR Application Market 2021 — 2026
11.9.1 Gaming
11.9.2 Live Events
11.9.3 Video Entertainment
11.10 5G VR Enterprise Application Market 2021 — 2026
11.10.1 Retail Sector
11.10.2 Real Estate
11.10.3 Healthcare
11.10.4 Education
11.11 5G VR Industrial Application Market 2021 — 2026
11.11.1 Military
11.11.2 Engineering
11.11.3 Civil Aviation
11.11.4 Medical Industry
11.11.5 Agriculture
11.11.6 Government and Public Sector
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Al MARKET BY TECHNOLOGY TYPE, DEPLOYMENT METHOD, SOLUTION TYPE,
INTEGRATION (TECHNOLOGIES, NETWORKS, AND DEVICES) AND INDUSTRY
VERTICALS

1.0 EXECUTIVE SUMMARY
2.0 INTRODUCTION

2.1 Defining Artificial Intelligence
2.1.1 Artificial General Intelligence
2.1.2 Artificial Super Intelligence
2.1.3 Artificial Intelligence Language
2.1.4 Conversational User Interfaces
2.2 Artificial Intelligence Types
2.3 Artificial Intelligence Systems
2.4 Al Outcomes and Enterprise Benefits
2.5 Cognitive Computing and Swarm Intelligence
2.6 Al Market SWOT Analysis
2.6.1 Market Drivers and Strengths
2.6.2 Market Constraints and Threats
2.6.3 Market Opportunities
2.7 Al Technology Goals
2.8 Al Tools and Approaches
2.9 Al Market Predictions
2.10 Al Market Landscape
2.10.1 Embedded Devices and Things
2.10.2 Al Software and Platforms
2.10.3 Al Component and Chipsets
2.10.4 Al Services and Deployment Options
2.11 Al Patent and Regulatory Framework
2.12 Value Chain Analysis
2.12.1 Artificial Intelligence Companies
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2.12.2 10T Companies and Suppliers
2.12.3 Data Analytics Providers
2.12.4 Connectivity Infrastructure Providers
2.12.5 Components and Chipsets Manufacturers
2.12.6 Software Developers and Data Scientists
2.12.7 End Users

2.13 Competitive Landscape Analysis

3.0 TECHNOLOGY AND APPLICATION ANALYSIS

3.1 Al Technology Matrix
3.1.1 Machine Learning
3.1.1.1 Deep Learning
3.1.1.2 Supervised vs. Unsupervised Learning
3.1.1.3 Reinforcement Learning
3.1.2 Natural Language Processing
3.1.3 Computer Vision
3.1.4 Speech Recognition
3.1.5 Context-Aware Processing
3.1.6 Artificial Neural Network
3.1.7 Predictive APIs
3.1.8 Autonomous Robotics
3.2 Al Technology Readiness
3.2.1 Machine Learning APIs
3.2.2 IBM Watson API
3.2.3 Microsoft Azure Machine Learning API
3.2.4 Google Prediction API
3.2.5 Amazon Machine Learning API
3.2.6 BigML
3.2.7 AT&T Speech API
3.2.8 Wit.ai
3.2.9 AlchemyAPI
3.2.10 Diffbot
3.2.11 PredictionlO
3.2.12 General Application Environment
3.3 Al Technology and Solution Integration
3.3.1 Al in Emotion Detection Solutions
3.3.1.1 Facial Detection APIs
3.3.1.2 Text Recognition APIs
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3.3.1.3 Speech Recognition APIs
3.3.2 Al'in 10T Applications and Big Data Analytics
3.3.3 Al in Data Science and Predictive Analytics
3.3.4 Al in Edge Computing and 5G Network
3.3.5 Al in Cloud Computing and Machine Learning
3.3.6 Al in Smart Machines and Digital Twin Technologies
3.3.7 Al in Factory Automation and Industry 4.0
3.3.8 Al in Building Automation and the Smart Workplace
3.3.9 Al in Cloud Robotics and Public Security
3.3.10 Al in Self-Driven Networks
3.3.11 Al in Predictive 3D Design
3.4 Al Application Delivery Platforms and Business Models
3.4.1 The Role of Al Software
3.4.2 Al and Machine Learning as a Service
3.5 Enterprise Adoption and Al Investment
3.5.1 Market Leaders in Al Funding and Initiatives
3.5.2 Enterprise Al Drive Productivity Gains
3.6 Al Applications in Industry Verticals
3.6.1 Leading Industry Verticals in Al Solution Implementation
3.6.2 Al Use Cases by Company and Solution

4.0 Al ECOSYSTEM ANALYSIS

4.1 NVidia Corporation

4.2 1BM Corporation

4.3 Intel Corporation

4.4 Samsung Electronics Co Ltd.
4.5 Microsoft Corporation

4.6 Google Inc.

4.7 Baidu Inc.

4.8 Qualcomm Incorporated

4.9 Huawei Technologies Co. Ltd.
4.10 Fujitsu Ltd.

4.11 H20.ai

4.12 Juniper Networks, Inc.

4.13 Nokia Corporation

4.14 ARM Limited

4.15 Hewlett Packard Enterprise
4.16 Oracle Corporation
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4.17 SAP

4.18 Siemens AG

4.19 Apple Inc.

4.20 General Electric

4.21 ABB Ltd.

4.22 LG Electronics

4.23 Koninklijke Philips N.V
4.24 Whirlpool Corporation
4.25 AB Electrolux

4.26 Wind River Systems Inc.
4.27 Cumulocity GmBH

4.28 Digital Reasoning Systems Inc.

4.29 SparkCognition Inc.
4.30 KUKA AG
4.31 Rethink Robotics

4.32 Motion Controls Robotics Inc.

4.33 Panasonic Corporation
4.34 Haier Group Corporation
4.35 Miele

4.36 Next IT Corporation

4.37 Nuance Communications Inc.

4.38 InteliWISE

4.39 Facebook Inc.

4.40 Salesforce

4.41 Amazon Inc.

4.42 SK Telecom

4.43 motion.ai

4.44 Buddy

4.45 AOL Inc.

4.46 Tesla Inc.

4.47 Inbenta Technologies Inc.
4.48 Cisco Systems

4.49 MAANA

4.50 Veros Systems Inc.

4.51 PointGrab Ltd.

4.52 Tellmeplus

4.53 Xiaomi Technology Co. Ltd.
4.54 Leap Motion Inc.

4.55 Atmel Corporation
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4.56 Texas Instruments Inc.

4.57 Advanced Micro Devices Inc.
4.58 XILINX Inc.

4.59 Omron Adept Technology
4.60 Gemalto N.V.

4.61 Micron Technology

4.62 SAS Institute Inc.

4.63 AlBrian Inc.

4.64 QlikTech International AB
4.65 MicroStrategy Incorporated
4.66 Brighterion Inc.

4.67 IPsoft Inc.

4.68 24/7.ai Inc.

4.69 General Vision Inc.

4.70 Sentient Technologies Holdings Limited
4.71 Graphcore

4.72 CloudMinds

4.73 Rockwell Automation Inc.
4.74 Tend.ali

4.75 SoftBank Robotics Holding Corp.
4.76 iRobot Corp.

4.77 Lockheed Matrtin

4.78 Spacex

4.79 Fraight Al

4.80 Infor Global Solutions

4.81 Presenso

4.82 Teknowlogi

5.0 MARKET ANALYSIS AND FORECASTS 2022 — 2027

5.1 Al Market
5.2 Al Market by Segment
5.2.1 Hardware
5.2.1.1 Embedded Devices
5.2.1.1.1 Non-IoT Device
5.2.1.1.2 10T Devices
5.2.1.1.2.1 Wearable Devices
5.2.1.1.2.2 Medical and Healthcare Devices
5.2.1.1.2.3 Smart Appliances
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5.2.1.1.2.4 Industrial Machines
5.2.1.1.2.5 Robots and Drones
5.2.1.1.2.6 Service Robots
5.2.1.1.2.7 Entertainment Devices
5.2.1.1.2.8 Security Devices
5.2.1.1.2.9 Networking Devices
5.2.1.1.2.10 In-Vehicle 10T Devices
5.2.1.1.2.11 Smart Grid Devices
5.2.1.1.2.12 Military Devices
5.2.1.1.2.13 Energy Management Devices
5.2.1.1.2.14 Agriculture Specific Devices
5.2.1.2 Embedded IoT Systems
5.2.1.3 Semiconductor Components
5.2.1.3.1 Wearable and Embedded Components
5.2.1.3.1.1 Real-Time Location Systems
5.2.1.3.1.2 Barcode
5.2.1.3.1.3 Barcode Scanner
5.2.1.3.1.4 Barcode Scanner Technology Levels
5.2.1.3.1.5 Barcode Stickers
5.2.1.3.1.6 RFID
5.2.1.3.1.7 RFID Tags
5.2.1.3.1.8 Sensor
5.2.1.3.2 Processors
5.2.2 Software
5.2.2.1 Software Category
5.2.2.1.1 Al Platforms
5.2.3 Services
5.2.3.1 Professional Services
5.3 Al Market by Management Functions
5.4 Al Market by Technology
5.4.1 Al Technology by Major Solution Type
5.4.2 Machine Learning by Solution Type
5.5 Al Market by Industry Vertical
5.5.1 Medical and Healthcare
5.5.2 Manufacturing
5.5.3 Consumer Electronics
5.5.4 Automotive and Transportation
5.5.5 Retail and Appatrel
5.5.6 Marketing and Advertising
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5.5.7 FinTech
5.5.8 Building and Construction
5.5.9 Agriculture
5.5.10 Security and Surveillance
5.5.11 Government, Military, and Aerospace
5.5.12 Human Resource
5.5.13 Legal and Law
5.5.14 Telecommunication and IT
5.5.15 Qil, Gas, and Mining
5.5.16 Logistics
5.5.17 Education and Instruction
5.6 Al Market by Solution Type
5.7 Al Market by Deployment Method
5.7.1 Al Deployment Options
5.7.2 Private vs. Public Cloud Deployment
5.8 Al Market by Al System
5.9 Al Market by Al Type
5.10 Al Market by Connectivity
5.10.1 Non-Telecom Connectivity
5.10.2 Telecom Connectivity
5.10.3 Connectivity Standards
5.10.4 Enterprise
5.11 Al Market in 10T Networks
5.12 Al Market in IoT Edge Computing
5.13 Al Analytics Market
5.14 Al Market by Intent-Based Networking
5.15 Al Market in Virtualized Infrastructure
5.16 Al Market in 5G Networks
5.17 Al Market in Blockchain Networks
5.18 Al Market by Region
5.18.1 North America Al Market by Country
5.18.2 APAC Al Market by Country
5.18.3 Europe Al Market by Country
5.18.4 MEA Al Market by Country
5.18.5 Larin America Al Market by Country

5.19 Al Embedded Unit Deployment Forecast 2022 — 2027

5.19.1 Overall Al Embedded Unit Deployment
5.19.2 Al Embedded Unit Deployment by Solution
5.19.2.1 Non-loT Devices
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5.19.2.
5.19.2.

2 10T Devices
3 10T Things/Objects

5.19.2.4 10T Semiconductors

5.19.2.

5 Software

5.19.3 IoT Unit Deployment by Region

5.19.3.
5.19.3.
5.19.3.

1 North America
2 Asia Pacific
3 Europe

5.19.3.4 Middle East and Africa

5.19.3.

5 Latin America

6.0 CONCLUSIONS AND RECOMMENDATIONS

FIGURES

Figure 1:
Figure 2:
Figure 3:
Figure 4.
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:

Al Technology Goals and Outcomes

Al Device and Things Matrix

Al Software and Platform Matrix

Al Component and Chipsets Matrix

Al Impact Landscape

Al Vendor Landscape

Supervised, Unsupervised, and Reinforcement Learning
Al Technology Matrix

Al Technology Readiness Matrix

Deep Learning and Emotion Al

Al Predictive Analytics Layer

5G NR Requirement for Al Network

Al-Driven Smart Machine Landscape

[loT MLaaS Landscape

Al Smart Workplace Automation Landscape

Al Application Matrix

Al-Driven Enterprise Productivity Gains

Al Supervised Human Worker

Al Industry Application Matrix

Huawei loT Mushroom Paa$S Platform

Presenso Predictive Asset Management Solution
Global Al Market 2022 — 2027

Global Al Market by IoT Edge Computing 2022 — 2027
Global Al Analytics Market 2022 — 2027

+44 20 8123 2220

info@marketpublishers.com

Metaverse Infrastructure: Al, 10T, Digital Twins, Teleoperation and Data Management with support from 5G and B...


https://marketpublishers.com/report/technologies_electronics/telecommunications/metaverse-infrastructure-ai-iot-digital-twins-teleoperation-n-data-management-with-support-from-5g-n-beyond.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com
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4.1 10T Semiconductor Building Blocks

4.1.1 Wireless Sensors

4.1.2 10T Processors

4.1.3 loT Gateways

4.1.4 10T Applications
4.2 10T Chipsets
4.3 Network Technology and Protocols
4.4 Real-Time Operating Systems

4.4.1 Open Source RTOS

4.4.2 Commercial RTOS

4.4.3 Distributed Stream Computing Platforms
4.5 10T Software and Platforms

4.5.1 IoT Analytics

4.5.2 0T Security

4.5.3 IoT Device Management

4.5.4 10T Standard and API Interoperability
4.6 Solutions and Applications Drive 10T Innovation
4.7 10T Value Chain

4.7.1 Hardware Device Providers

4.7.2 Component Providers

4.7.3 Platform Providers

4.7.4 Software and Service Providers
4.8 10T Investments and Market Alliances
4.9 Role of Mobile Network Operators

5.0 COMPANY ANALYSIS

5.1 NVidia Corporation

5.2 IBM Corporation

5.3 Intel Corporation

5.4 Samsung Electronics Co Ltd.
5.5 Microsoft Corporation

5.6 Google Inc.

5.7 Qualcomm Incorporated

5.8 Huawei Technologies Co. Ltd.
5.9 Fujitsu Ltd.

5.10 Juniper Networks, Inc.

5.11 Nokia Corporation
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5.12 ARM Limited

5.13 Hewlett Packard Enterprise
5.14 Oracle Corporation

5.15 SAP

5.16 General Electric

5.17 Wind River Systems Inc.
5.18 Cumulocity GmBH

5.19 SparkCognition Inc.

5.20 Amazon Inc.

5.21 Cisco Systems

5.22 Atmel Corporation

5.23 Texas Instruments Inc.
5.24 Advanced Micro Devices Inc.
5.25 XILINX Inc.

5.26 Gemalto N.V.

5.27 Micron Technology

5.28 SAS Institute Inc.

5.29 General Vision Inc.

5.30 PTC Corporation

5.31 Analog Devices Inc.

5.32 Cypress Semiconductor Corp
5.33 Rohm Semiconductor
5.34 Semtech Corporation
5.35 Enea AB

5.36 Express Logic Inc.

5.37 Kaspersky Lab

5.38 Losant loT Inc.

5.39 Thethings.io

5.40 Robert Bosch GmbH

5.41 Echelon Corporation

5.42 Symantec Corporation
5.43 NXP Semiconductors N.V.
5.44 STMicroelectronics

5.45 MediaTek Inc.

5.46 Microchip Technology Inc.

5.47 Renesas Electronics Corporation

5.48 Ayla Networks Inc.
5.49 Pepper
5.50 Helium Systems Inc.
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6.0 I0OT TECHNOLOGY MARKET ANALYSIS AND FORECASTS 2022 — 2027

6.1 Global IoT Technology Market 2022 — 2027
6.1.1 Combined Market loT Technology Market 2022 — 2027
6.1.2 IoT Technology Market by Type 2022 — 2027
6.1.2.1 IoT Hardware Market 2022 — 2027
6.1.2.1.1 IoT Node Components 2022 — 2027
6.1.2.1.1.1 IoT Sensors 2022 — 2027
6.1.2.1.1.2 IoT Processors 2022 — 2027
6.1.2.1.1.3 IoT Memory Devices 2022 — 2027
6.1.2.1.1.4 IoT Chipsets 2022 — 2027
6.1.2.1.1.5 IoT Connectivity ICs 2022 — 2027
6.1.2.1.1.6 IoT Wired Connectivity ICs 2022 — 2027
6.1.2.1.1.7 IoT Wireless Connectivity ICs 2022 — 2027
6.1.2.1.1.8 IoT Logic Devices 2022 — 2027
6.1.2.1.2 IoT Network Infrastructure 2022 — 2027
6.1.2.1.2.1 IoT System Servers 2022 — 2027
6.1.2.1.2.2 IoT Connectivity Equipment 2022 — 2027
6.1.2.2 0T Software Market 2022 — 2027
6.1.2.2.1 IoT Application Software 2022 — 2027
6.1.2.2.2 I0oT Analytics Software 2022 — 2027
6.1.2.2.3 IoT Platform Software 2022 — 2027
6.1.2.2.4 Security Software
6.1.2.3 IoT Services by Type 2022 — 2027
6.1.2.3.1 IoT Professional Services 2022 — 2027
6.1.3 10T by Industry Verticals 2022 — 2027
6.1.3.1 Wearable Device Application 2022 — 2027
6.1.3.2 Healthcare and Medical Applications 2022 — 2027
6.1.3.3 Consumer Electronic Applications 2022 — 2027
6.1.3.4 Building Automation Applications 2022 — 2027
6.1.3.5 Industrial Applications 2022 — 2027
6.1.3.6 Automotive and Transportation Applications 2022 — 2027
6.1.3.6.1 Connected Car Applications 2022 — 2027
6.1.3.6.1.1 Driver Assistance Applications 2022 — 2027
6.1.3.6.1.2 Partial Automation Applications 2022 — 2027
6.1.3.6.1.3 Conditional Automation Applications 2022 — 2027
6.1.3.6.1.4 High Automation Applications 2022 — 2027
6.1.3.6.2 Traffic Management Applications 2022 — 2027
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6.1.3.7 Retail and Apparel Applications 2022 — 2027
6.1.3.8 Financial Services Applications 2022 — 2027
6.1.3.9 Government Sector Applications 2022 — 2027
6.1.3.10 Telecommunication and IT Applications 2022 — 2027
6.1.3.11 Agriculture Applications 2022 — 2027
6.1.3.12 Security and Surveillance Applications 2022 — 2027
6.1.3.13 Supply Chain and Logistics Applications 2022 — 2027
6.1.3.14 Aeronautics Applications 2022 — 2027
6.1.3.15 Oil, Gas, and Mining Applications 2022 — 2027
6.1.3.16 Education Applications 2022 — 2027
6.1.3.17 Legal and Compliance Applications 2022 — 2027
6.1.4 10T Technology Market by Consumer, Enterprise, Industrial and Government
2022 — 2027
6.1.5 Al Equipped IoT Technology Market 2022 — 2027
6.1.5.1 Al'in IoT by Components, Infrastructure, Software, and Services 2022 — 2027
6.1.5.1.1 Al'in IoT Node Components 2022 — 2027
6.1.5.1.2 IoT Network Infrastructure 2022 — 2027
6.1.5.2 Al in loT Software by Apps, Analytics, Platforms, and Security 2022 — 2027
6.1.5.3 Al in IoT Services by Type 2022 — 2027
6.1.5.4 Al in IoT Technologies 2022 — 2027
6.1.5.4.1 Machine Learning in 1oT 2022 — 2027
6.1.5.5 Al in IoT by Consumer, Enterprise, Industrial, and Government 2022 — 2027
6.1.6 5G Driven loT Technology Market 2022 — 2027
6.1.6.1 5G in IoT Market by Type 2022 — 2027
6.1.6.1.1 5G in IoT Node Components 2022 — 2027
6.1.6.1.2 5G in loT Network Infrastructure 2022 — 2027
6.1.6.2 5G in loT Software 2022 — 2027
6.1.6.3 5G in IoT by Service Type 2022 — 2027
6.1.6.4 5G in IoT by Consumer, Enterprise, Industrial and Government 2022 — 2027
6.1.7 Edge Enabled IoT Technology Market 2022 — 2027
6.1.7.1 Edge Computing in loT Market by Technology Type 2022 — 2027
6.1.7.1.1 Edge Computing in IoT Node Components 2022 — 2027
6.1.7.1.2 Edge Computing in IoT Network Infrastructure 2022 — 2027
6.1.7.2 Edge Computing in loT Software 2022 — 2027
6.1.7.3 Edge Computing in IoT Services 2022 — 2027
6.1.7.4 Edge Computing in IoT by Industry Sector 2022 — 2027
6.1.8 Blockchain in IoT Technology Market 2022 — 2027
6.1.8.1 Blockchain in 10T Market by Technology Type 2022 — 2027
6.1.8.1.1 Blockchain in 1oT Node Components 2022 — 2027
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6.1.8.1.2 Blockchain in 10T Network Infrastructure 2022 — 2027
6.1.8.2 Blockchain in 10T Software 2022 — 2027
6.1.8.3 Blockchain in 10T by Service Type 2022 — 2027
6.1.8.4 Blockchain in 10T by Industry Sector 2022 — 2027
6.1.9 10T Technology Market in Smart Cities 2022 — 2027
6.1.9.1 IoT in Smart Cities Market by Technology Type 2022 — 2027
6.1.9.1.1 IoT in Smart Cities by Node Components 2022 — 2027
6.1.9.1.2 IoT in Smart Cities by Network Infrastructure 2022 — 2027
6.1.9.2 10T in Smart Cities Software 2022 — 2027
6.1.9.3 IoT in Smart Cities Service by Type 2022 — 2027
6.1.9.4 IoT in Smart Cities by Industry Sector 2022 — 2027
6.2 Regional 10T Technology Market 2022 — 2027
6.2.1 10T Technology Market by Region 2022 — 2027
6.2.1.1 IoT Technology in Asia Pacific by Country 2022 — 2027
6.2.1.2 IoT Technology in North America by Country 2022 — 2027
6.2.1.3 IoT Technology in Europe by Country 2022 — 2027
6.2.1.4 IoT Technology in Middle East and Africa by Country 2022 — 2027
6.2.1.5 IoT Technology in Latin America by Country 2022 — 2027
6.3 1oT Technology Unit Shipments 2022 — 2027
6.3.1 Global 10T Unit Shipments 2022 — 2027
6.3.1.1 Unit Shipment by Type 2022 — 2027
6.3.1.1.1 IoT Semiconductors 2022 — 2027
6.3.1.1.1.1 IoT Node Components 2022 — 2027
6.3.1.1.1.2 IoT Networking Equipment 2022 — 2027
6.3.1.1.1.3 IoT Connectivity Equipment 2022 — 2027
6.3.1.1.2 IoT Software 2022 — 2027
6.3.2 10T Technology Unit Shipments by Region 2022 — 2027
6.3.2.1 Unit Shipment by Region 2022 — 2027
6.3.2.1.1 Asia Pacific Unit Shipments by Country 2022 — 2027
6.3.2.1.2 North America Unit Shipments by Country 2022 — 2027
6.3.2.1.3 Europe Unit Shipments by Country 2022 — 2027
6.3.2.1.4 Middle East and Africa Unit Shipments by Country 2022 — 2027
6.3.2.1.5 Latin America Unit Shipments by Country 2022 — 2027

7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 Advertisers and Media Companies
7.2 Artificial Intelligence Providers
7.3 Automotive Companies
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7.4 Broadband Infrastructure Providers
7.5 Communication Service Providers
7.6 Computing Companies

7.7 Data Analytics Providers

7.8 Emerging Technology (AR, VR, and MR) Providers
7.9 Networking Equipment Providers
7.10 Networking Security Providers

7.11 Semiconductor Companies

7.12 10T Suppliers and Service Providers
7.13 Software Providers

7.14 Smart City System Integrators

7.15 Automation System Providers

7.16 Social Media Companies

7.17 Workplace Solution Providers

7.18 Enterprises and Governments
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IOT DATA MANAGEMENT AND ANALYTICS MARKET BY TECHNOLOGY,
INFRASTRUCTURE, DEPLOYMENT MODEL (CLOUD VS. PREMISE), SOLUTIONS,
APPLICATIONS AND SERVICES IN INDUSTRY VERTICALS

1 EXECUTIVE SUMMARY

2 10T DATA MANAGEMENT AND ANALYTICS MARKET OVERVIEW
2.1 1oT Data Management and Analytics Market Ecosystem

2.2 Overall IoT Data Management and Analytics Market Opportunity

2.3 Regional 1oT Data Management and Analytics Market Outlook

3 INTRODUCTION TO IOT DATA MANAGEMENT AND ANALYTICS
3.1 10T Data in the Emerging Data Economy

3.1.1 IoT Data Strategy
3.1.2 10T and the Analytics of Things

Metaverse Infrastructure: Al, 10T, Digital Twins, Teleoperation and Data Management with support from 5G and B...


https://marketpublishers.com/report/technologies_electronics/telecommunications/metaverse-infrastructure-ai-iot-digital-twins-teleoperation-n-data-management-with-support-from-5g-n-beyond.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

3.1.3 Specific Strategic Considerations
3.1.3.1 Focus on Data Tiers
3.1.3.2 Maintain a Value-based Approach
3.1.3.3 Foster an Open Development Environment
3.2 Unique loT Data Management Requirements
3.2.1 10T Structured and Unstructured Data
3.2.2 Key loT Data Characteristics
3.2.2.1 10T Data in Real-Time
3.2.2.2 Massive Volumes of IoT Data
3.2.2.3 IoT Data Generates Useful Insights
3.3 loT Data Management Operations
3.3.1 Basic Data Implementation and Operational Challenges
3.3.1.1 IoT Data Scalability
3.3.1.2 |oT Data Integration
3.3.2 Data Management and Processing Raw Data
3.3.3 Centralized Storage and Decentralized Processing
3.3.4 Accessing and Exchanging IoT Data via APIs
3.3.5 Data Security and Personal Information Privacy
3.4 Monetizing loT Data and Analytics
3.4.1 10T Data vs. loT Data Analytics
3.4.1.1 l1oT Data
3.4.1.2 |oT Data Analytics
3.4.2 Key loT Data Management Monetization Issues
3.4.2.1 |oT Data Ownership
3.4.2.2 |oT Data Care of Custody
3.4.3 Direct vs. Indirect Monetization
3.4.4 Internal vs. External Enterprise 0T Data Monetization
3.4.4.1 Enterprise Data and Analytics: Internal Monetization
3.4.4.2 Enterprise Data and Analytics: External Monetization
3.4.5 Public Data Monetization
3.4.6 Hybrid IoT Monetization
3.4.7 0T Data Management and Analytics Monetization
3.4.7.1 10T Data as a Service
3.4.7.2 loT Data Analytics as a Service
3.4.7.3 Decisions as a Service
3.5 loT Data Operational Requirements
3.5.1 10T OSS and BSS
3.5.1.1 IoT Operational Support Systems
3.5.1.2 |oT Billing Support Systems
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3.5.2 10T Mediation and Orchestration
3.5.2.1 IoT Mediation and Orchestration Functionality
3.5.2.1.1 IoT Mediation and Orchestration: Virtualization
3.5.2.1.2 IoT Mediation and Orchestration: ldentity Management
3.5.2.1.3 Emerging Technologies for 10T Mediation and Orchestration
3.5.2.2 IoT Mediation and Orchestration in Support of Industry Verticals
3.5.2.3 Communication Service Provider Role in 1oT Mediation and Orchestration
Ecosystem
3.5.2.4 |oT Mediation and Orchestration Roadmap
3.6 Market Outlook for 10T Data Analytics
3.6.1 loT Data Management is a Ubiquitous Opportunity across Enterprise
3.6.2 IoT Data becomes a Big Revenue Opportunity by 2028
3.6.3 Organizations increasing Adopt Predictive Analytics with 10T Data
3.6.4 Real-time Streaming loT Data Analytics becoming a Substantial Business
Opportunity
3.6.5 Intelligent Strategy and Smart Investment in loT Data Analytics
3.6.6 IoT Data to Produce Substantial Operational Savings and Generate New
Business
3.6.7 Tools Designed Specifically for IoT Data Management and Analytics
3.6.8 IoT Data Management and Analytics Roadmap 2016 to 2025
3.6.8.1 IoT Data Landscape from 2020 to 2023
3.6.8.2 |oT Data Landscape from 2024 to 2026
3.6.8.3 IoT Data Landscape from 2027 and Beyond

4 |OT DATA MANAGEMENT AND ANALYTICS MARKET DYNAMICS

4.1 loT Data Management Drivers
4.2 |1oT Data Management Challenges

5 10T DATA PLATFORM PROVIDERS

5.1 Amdocs

5.2 AppDirect, Inc.

5.3 City Data Exchange

5.4 Horadata

5.5 Interdigital

5.6 Optiva (formerly RedKnee)
5.7 Terbine

5.8 Tilepay
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6 TECHNOLOGIES ENABLING IOT DATA

6.1 Present Technologies are Not Suitable for 10T Data
6.1.1 Enhanced Tools needed for Machine Generated Data in 10T
6.1.2 Advantages and Limitations of Hadoop in 10T Data
6.2 Technologies Specially Developed for 10T Data
6.2.1 Emerging Unified Logging Layer Approach
6.2.2 Data Formatting for 10T Devices
6.2.3 Leading loT Protocols
6.2.3.1 OASIS MQTT Ver. 3.1.1 Emerging as Fundamental Enabler for loT
Applications
6.2.3.2 XMPP Increases its Suitability for loT
6.2.3.3 AMQP Provides Rich Capabilities for Distributed Systems
6.2.3.4 DDS enables 10T Network Interoperability
6.2.4 Analytics Platforms and Cloud based Data Storage for 10T Data
6.2.4.1 Cloud based Analytics Platforms for 10T
6.2.4.2 Cloud-based Data Storage Service and Management Toolsets
6.2.4.3 BDP Solutions for IoT Data Analysis
6.2.4.4 Framework and Platforms for Computing and Analyzing Edge Data
6.2.4.5 Predictivity Solutions and Platforms
6.2.4.6 Cloud based Analytics Systems for 10T
6.2.4.7 |oT Data and Analytics Database Systems
6.2.4.8 |0oT Data Analytics Platforms and Services

7 GLOBAL 10T DATA MARKET ANALYSIS AND FORECASTS 2022 — 2027

7.1 Overall IoT Data Market Considerations and Outlook
7.1.1 Analytics for IoT Application Considerations
7.1.2 10T Data Processing and Analysis Pilots to Predominate through 2028
7.2 Market Outlook and Forecasts for loT Data 2022 — 2027
7.2.1 10T Data by Region 2022 — 2027
7.2.2 10T Data Analytics Service Opportunities
7.2.3 10T Data Products 2022 — 2027
7.2.3.1 High Demand for Platforms Providing Full Stack |oT Data Functionality
through 2028
7.2.3.2 Single Product Platforms for 0T Data poised for Rapid Growth
7.2.3.2.1 Deployment of Data Collection Solutions 2022 — 2027
7.2.3.2.2 Deployment of Data Storage 2022 — 2027
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7.2.3.2.3 Deployment of Data Analytics 2022 — 2027
7.2.3.3 loT Data Management Support Software a Major Growth Opportunity Area
7.2.4 Cloud vs. On-Premise loT Data Platform Deployment 2022 — 2027
7.2.5 Streaming loT Data Analytics Revenue 2022 — 2027
7.2.5.1 Global Streaming Data Analytics Revenue for 10T
7.2.5.1 Global Streaming IoT Data Analytics Revenue by App, Software, and
Services
7.2.5.1 Global Streaming IoT Data Analytics Revenue in Industry Verticals
7.2.5.1.1 Streaming loT Data Analytics Revenue in Retail
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Retail Segment
7.2.5.1.1.1 Streaming loT Data Analytics Retail Revenue by App, Software, and
Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Telecom and IT
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Telecom and IT Segment
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Telecom & IT App, Software,
and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Energy and Utility
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Energy and Utility Segment
7.2.5.1.1.1 Streaming loT Data Analytics Energy and Utilities Revenue by App,
Software, and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Government
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Government Segment
7.2.5.1.1.1 Streaming loT Data Analytics Government Revenue by App, Software,
and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Healthcare and Life Science
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Healthcare Segment
7.2.5.1.1.1 Streaming loT Data Analytics Healthcare Revenue by App, Software,
and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Manufacturing
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Manufacturing Segment
7.2.5.1.1.1 Streaming loT Data Analytics Manufacturing Revenue by App,
Software, and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Transportation & Logistics
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Transportation & Logistics
Segment
7.2.5.1.1.1 Streaming loT Data Analytics Transportation & Logistics Revenue by
App, Software, and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Banking and Finance
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Banking and Finance

Metaverse Infrastructure: Al, 10T, Digital Twins, Teleoperation and Data Management with support from 5G and B...


https://marketpublishers.com/report/technologies_electronics/telecommunications/metaverse-infrastructure-ai-iot-digital-twins-teleoperation-n-data-management-with-support-from-5g-n-beyond.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

Segment
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Banking & Finance App,
Software, and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Smart Cities
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Smart City Segment
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Smart City App, Software,
and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Automotive
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Automobile Industry
Segment
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Automotive Industry App,
Software, and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Education
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Education Industry Segment
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Education Industry App,
Software, and Service
7.2.5.1.1 Streaming loT Data Analytics Revenue in Outsourcing Services
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Outsourcing Segment
7.2.5.1.1.1 Streaming loT Data Analytics Revenue by Outsourcing Industry App,
Software, and Service
7.2.5.1 Streaming loT Data Analytics Revenue by Leading Vendor Platform
7.2.6 Global I0T Data by Industry Sector 2022 — 2027
7.2.6.1 Healthcare Sector IoT Data 2022 — 2027
7.2.6.2 Retall Sector in loT Data 2022 — 2027
7.2.6.3 Manufacturing and Industrial Automation and IoT Data 2022 — 2027
7.2.6.4 HVAC Industry in loT Data 2022 — 2027
7.2.6.5 Oil & Cargo Industry in loT 2022 — 2027
7.2.6.6 Transport & Cargo Industry in IoT Data 2022 — 2027
7.2.6.7 Utility Industry in loT Data 2022 — 2027
7.2.6.8 Consumer Electronics Industry in 0T Data 2022 — 2027
7.2.7 10T Data as a Service 2022 — 2027
7.3 10T Data Infrastructure ROl Assessment
7.3.1 Factors Determining ROI for 0T
7.3.2 ROI for 10T Investments by Industrial Sector
7.3.2.1 ROI Assessment for IoT Data in the Retail Sector
7.3.2.2 ROI Assessment for IoT Data in the Healthcare Sector

8 VENDOR ANALYSIS
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8.1 Key Vendor Trends in l1oT Data
8.2 Large Companies to Lead through M&A and Partnerships
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8.2.1 Early Beneficiaries: Established Companies in Analytics and Cloud Services

8.2.2 Flexible and Scalable Revenue Model will be Most Successful
8.3 Select Company Analysis

8.3.1 Recent Development of Major Players

8.3.2 Accenture

8.3.3 AGT International

8.3.4 Bosch Software Innovations

8.3.5 Capgemini

8.3.6 Cisco Systems, Inc.

8.3.7 GE Digital

8.3.8 Google

8.3.9 Intel Corporation

8.3.10 Lynx Software Technologies, Inc.

8.3.11 Maana, Inc.

8.3.12 Microsoft Corporation

8.3.13 MongoDB Inc.

8.3.14 ParStream (Cisco)

8.3.15 PTC

8.3.16 RIOT

8.3.17 SAP SE

8.3.18 SQLstream, Inc. (Guavus)

8.3.19 Tellient

8.3.20 Teradata Corporation

8.3.21 Wind River

9 10T DATA MANAGEMENT AND ANALYTICS MARKET BENEFITS,

CAPABILITIES, AND CASE STUDIES

9.1 IoT Data Analytics Solutions Benefits
9.2 Key Capabilities for Data Management in 0T
9.3 loT Data Analytics Case Studies
9.3.1 AWS loT Case Study
9.3.2 Predictive Analytics for Supply Chain Management

9.3.3 American Instrumentation implements Azure-based IoT Solution

9.3.4 loT-Commercial Real Estate Management

10 CONCLUSIONS AND RECOMMENDATIONS
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11 APPENDIX

11.1 Global Streaming loT Data Analytics 2022 — 2027
11.2 Regional Streaming IoT Data Analytics 2022 — 2027
11.2.1 Regional Streaming loT Data Highlights
11.2.2 Asia Pacific Market 2022 — 2027
11.2.3 Europe Market 2022 — 2027
11.2.4 North America Market 2022 — 2027
11.2.5 Latin America Market 2022 — 2027
11.2.6 Middle East and Africa Market 2022 — 2027
11.3 Streaming IoT Data Analytics by Country 2022 — 2027
11.3.1 Streaming loT Data in Asia Pacific Countries 2022 — 2027
11.3.1.1 Leading Asia Pac Countries
11.3.1.2 Japan Market 2022 — 2027
11.3.1.3 China Market Revenue
11.3.1.4 India Market Revenue
11.3.1.5 Australia Market Revenue
11.3.2 Streaming loT Data in Europe Countries 2022 — 2027
11.3.2.1 Leading European Countries
11.3.2.2 Germany Market Revenue
11.3.2.3 UK Market Revenue
11.3.2.4 France Market Revenue
11.3.3 Streaming loT Data in North America Countries 2022 — 2027
11.3.3.1 Leading North American Countries
11.3.3.2 US Market Revenue
11.3.3.3 Canada Market Revenue
11.3.4 Streaming loT Data in Latin America Countries 2022 — 2027
11.3.4.1 Leading Latin American Countries
11.3.4.2 Brazil Market Revenue
11.3.4.3 Mexico Market Revenue

11.3.5 Streaming loT Data in the Middle East and Africa Countries 2022 — 2027

11.3.5.1 Leading Middle East and Africa Countries
11.3.5.2 South Africa Market Revenue
11.3.5.3 UAE Market Revenue

FIGURES

Figure 1: IT and OT loT Data Merge
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loT Data Strategy impacts Architecture

A Vision of IoT Data by 2021

loT Data vs. Non-loT Unstructured Data

loT Data Processing Flow

Distributed IoT Data Architecture
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Real-time 10T Data Management and Analytics
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loT Data Analytics Technology and Tool Choice in Enterprise
loT Data Operational Savings and New Revenue Opportunities
loT Data Management and Analytics Roadmap 2016 to 2025
loT Data Management and Analytics Market Drivers and Challenges
loT Data Platform Functions

loT Data Market 2022 — 2027

Regional 1oT Data Management 2022 — 2027

loT Data by Platform and Software 2022 — 2027
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Full Stack Platforms for loT Data 2022 — 2027

Single Product Platforms for 10T Data 2022 — 2027

loT Data Collection Solutions 2022 — 2027

Regional 10T Data Collection Solutions 2022 — 2027

loT Data Storage Solutions 2022 — 2027

Regional 10T Data Storage Solutions 2022 — 2027

loT Data Analytics Solutions 2022 — 2027
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loT Data by Manufacturing Industry 2022 — 2027
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loT Data Analytics Benefits

loT Data Analytics Capabilities
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DIGITAL TWINS MARKET BY TECHNOLOGY, TWINNING TYPE, CYBER-TO-
PHYSICAL SOLUTIONS, USE CASES AND APPLICATIONS IN INDUSTRY
VERTICALS

1.0 EXECUTIVE SUMMARY

2.0 INTRODUCTION
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2.1 Overview
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2.1.2 Cognitive Digital Twining
2.1.3 Digital Thread
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2.1.510T APIs
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2.3.2 Digital Avatar of Consumer Assets
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2.3.8 Potential Business Outcomes
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2.4.1 Industrial 10T
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2.4.3 Industry Development
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3.0 DIGITAL TWINS COMPANY ASSESSMENT

3.1 ABB
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