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Key Takeaways

Digital Twins: The Industrial Perspective

* Industrial research into digital twin adoption highlights lack of
common understanding, focuses on some of the wrong things

* Most respondents plan a robust digital thread to support their digital
twin efforts

« Current implementations focus on engineering and physics, but more
to come across the lifecycle

« Company position mimics the bell curve, but respondents more
knowledgeable than their managers

« Strong benefits expected but many hurdles still remain

Initiated CIMdata Research

Built on previous research and knowledge of
the PLM Economy offerings

» CIMdata opened two surveys on
digital twins

* One for industrial respondents

s i * The ideal respondent is knowledgeable
R £ - about digital transformation, digital

The roots of deptal tens.

s S thread, and digital twin activities

- R * One for software and service
ettt - providers enabling digital thread and
S digital twin capabilities
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Respondent Demographics

More limited geographic, industry than
global PLM estimates
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2024 CIMdata Digital Twins Surveys
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Digital Transformation & PLM

Part of the CIMdata mission

* Digitalization or digital transformation has become commonplace in
industry over the last 15 years

* Predicted by, driven by the Industry 4.0 vision

 CIMdata believes that a strong PLM strategy and implementation is
critical to digital transformation for manufacturing companies

* Previous CIMdata research found that industrial practitioners do not
always make this important connection
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Pursuing Digital Transformation

@ Not a surprising result

2024 CIMdata Digital Twins Surveys

Linking Transformation and PLM

@ Not as connected as needed

0% 10% 20% 30%

Both are working in parallel and
collaborating as needed

PLM is driving, collaborating with
other functions

IT or another organization is
driving, collaborating with PLM

The two are totally unconnected

Don't Know

Not Applicable (N/A)

2024 CIMdata Digital Twins Surveys
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Model-Based Approaches

Related to and key enablers of digital twin
and digital thread

* Model-Based Definition (MBD) — The practice of using 3D models (i.e., solid
models, 3D PMI and associated metadata) within 3D CAD software to define
(provide specifications for) individual components and product assemblies.

* Model-Based Enterprise (MBE) — “a vision to transform an enterprise’s
engineering, manufacturing, and aftermarket services through product data reuse
and derived context, rather than interpreting inputs and recreating the models and
drawings.” Leverages Model-Based Definition (MBD).

* Model-Based Systems Engineering (MBSE) — "the formalized application of
modeling to support system requirements, design, analysis, verification and
validation activities beginning in the conceptual design phase and continuing
throughout development and later life cycle phases.”

Model-Based Process Interest & Adoption

Solid for MBD, less so for MBE and MBSE
2024 CIMdata Digital Twins Surveys
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What Belongs on the Digital Thread?

Many possible, some core to defining, building,
supporting smart connected products

* Many applications and data sources can be included in industrial
digital threads

* Are some applications more important than others?
» Our focus revolved around our PLM definition, which spans from "idea

through life”

* Requirements — MBSE — MCAD - Software — EDA — PDM — ERP — MES -
Maintenance

* Asked respondents what is on their digital thread today and will be in 3
years...

Core Digital Thread Contributors

Focus on idea through life — 2024 results very
similar to 2021 survey

2024 CIMdata Digital Twins Surveys
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Other Digital Thread Contributors

A range of applications and data sources

2024 CIMdata Digital Twins Surveys

* CRM (5) * Project management
« SCM » Semantic integration layer based
« Chemical / material regulation on Graph database (2)
management * PPM, formulation and device
« Sustainability management Integration
« DYNAMICS AX/365 * Internal data lake, field service
: . and other issue/quality
* Reporting / analytics / Al/ML applications

» Service BOM

CiMdata Foresight Poll

What other data sources are important to
include in digital thread? Please enter one.

[
o
What other data sources are important to include in digital thread? Please enter one.

Nobody has responded yet.

Hang tight! Responses are coming in.
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Altair Digital Twin Global Survey

G Statistically significant results from global
study, well-defined sampling frames

* 69% currently leveraging digital
Ak twin technology, 23% not
% Global Survey Report ° 50% Claimed ”hlghly

- knowledgeable” but 22% said
digital twin “confusing”

* Upper-level employees and user-
level employees understood,
viewed, and used digital twin
technology differently

O\ ALTAIR

https://altair.com/docs/default-source/pdfs/altair_dt-global-survey-report_web.pdf?sfursn=b5aceaad_28

Common Digital Twin Definitions

o A bit problem also shown in other industrial
research

2024 CIMdata Digital Twins Surveys

0% 10% 20% 30% 40% 50%

Common definition for the organization [N
Several definitions are used

Developing a set of definitions

Use definitions from a third-party

We do not have a common definition
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Digital Twin Journey Status

Still mainly focused on engineering and
physics today — 72.5% in production

2024 CIMdata Digital Twins Surveys
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Operations Digital Twins
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Logistics Digital Twins

Sustainability Digital Twins

Digital Twin Journey Status in 3 Years

Expect rapid progress on multiple twin types
in the next three years

2024 CIMdata Digital Twins Surveys
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Digital Twins in Production

Expect rapid progress on multiple twin types
in the next three years

2024 CIMdata Digital Twins Surveys
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M In 3 Years

Digital Twins

DT Supporting Technologies

5G and Blockchain got little support — CAM,
PLM, Simulation, and MBE in "Other”

2024 CIMdata Digital Twins Surveys
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CIM
Adoption / Knowledge vs. Company Peers

@ Looks mostly like the bell curve

2024 CIMdata Digital Twins Surveys
40%
30%
20%
I 10%
Not sure/don’t  Far ahead of Somewhat On par with Somewhat Far behind
know others ahead of others others behind others others
opyrigh

CIM
Knowledge of Managers vs. Respondents

Respondents on the bell curve, management
perceived to need a lot of help

2024 CIMdata Digital Twins Surveys
4% H Respondent
40% ™ Manager
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Expected Digital Twin Benefits

Very consistent with other research on the
topic — "Other” was reduce cost

©

2024 CIMdata Digital Twins Surveys

Q
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Better collaboration across engineering functions
Better understanding of the product

More consistently applying product knowledge during development
Reduce product time to market

Improve product quality

Increase customer satisfaction

Increase data visibility

More first time right products

Drive operational efficiency

Improve productivity

Enable predictive maintenance

Enable new business models

Inform sustainability efforts

Enhance supply chain agility and resilience

Other

Reaching Your Digital Twin Vision

Similar to PLM adoption overall

2024 CIMdata Digital Twins Surveys

0

X
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Broken or ineffective digital thread I

Lack of resources

Limited collaboration between organizational functions
Accessing data from customers and products in the field
Inadequate management support or sponsorship
Establishing data governance, security, and other policies
Accessing data from industrial assets

Lack of necessary 3D product information

Lack of necessary skills in simulation

Not Applicable (N/A)

Other (Please Specify)

Copyright © 2024

This presentation is copyright © 2024 Clip art may be copyrighted. No use, reproduction or
modification is permitted without prior written permission.
ClMdata® is a registered trademark of CIMdata, Inc.

11}

)
-
)

Page—12



Digital Twins: The Industrial Perspective
24 Market & Industry Forum—11 April 2024

Concluding Remarks

Digital Twins: The Industrial Perspective

* Industrial research into digital twin spending and adoption highlights
lack of common understanding, focuses on some of the wrong things

* Most respondents plan a robust digital thread to support their digital
twin efforts

« Current implementations focus on engineering and physics, but more
to come across the lifecycle

« Company position mimics the bell curve (lacking innovators), but
respondents more knowledgeable than their managers

« Strong benefits expected but many hurdles still remain

Questions & Answers

What's on your mind?
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To Learn More...

G Please contact me with any questions or
comments

» Christine Longwell, Director of Research

* clongwell@CIMdata.com
* +1.734.668.9922

* Webinars
* https://reqister.gotowebinar.com/reqister/5104865781159799821
* https://reqister.gotowebinar.com/reqister/7316841290788001807
* https://reqister.gotowebinar.com/reqister/8827263512293153116
* Publications
* https://www.cimdata.com/en/aerospace-and-defense/publications/digtaltwin-digitalthread
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