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CI =H Defining What Comes Next in Digital Transformation

Strategic management consulting for competitive advantage in global markets

The leading independent authority on PLM and its

digital transformation. We provide research, education,
and strategic consulting to clients around the world.

OUR MISSION:
Maximizing clients' ability to design, acquire, deliver,
and support innovative products and services.

www.CIMdata.com
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Key Takeaways

State of PLM: Today's Market & Leading
Trends

—
o

« 2023 — CIMdata’s 40t year of defining, tracking & working in the
global PLM market

* The global PLM economy is growing and continues to add value

« Multiple disconnects still exist, e.qg., prioritization of digital initiatives,
and managements narrow understanding of lifecycle management

* To be successful, companies need to transform people, processes and
technologies—there are at least 12 critical elements

 The digital thread is really a digital web—key to true E2E traceability
~» Data governance and sustainability are lifecycle issues
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* What's New from CIMdata

« 2022: The Year in Review

 2023: Today's Trends & Challenges

* Looking Towards the Future

 The Digital Thread: Powering Business Transformation
* Concluding Remarks



CiMdata: Celebrating Our 40"

1st PLM Road Map cPDm: An Overview is

conference.

1st PDM Market

v 1t European
Analysls Report Vendor Forum.
is published.

The Benefits of
Digital
1t NC Market A .
Assessment Report mfg. is publls.h(.ed..
is published. PLM Definition
is published.
" Efu ropean PDM to PLM:
conference. Growth of an
Industry is
“The PDM published.
Environment | 1st
Wheel” Japanese 12-Fold Way
introduced. User Conf. TM published.
& Vendor Fed. Ent.
Forum. Ref. Model
published.

Solid Modeling Report
transforms into the
MCAD Buyer’s Guide.

1st PDM Systems
Buyer’s Guide is
published.

1st NC Software
Buyer’s Guide is
published.

1st Solid Modeling for Eng. and
Mfg. Applications published.

1t CAD/CAM Mgt.
Systems Buyer’s Guide
published. 1st NA
conference.
1st NA Vendor

Forum.

published as well as model.

1st S&A Workshop.

The Role of Product
Data in Creating

. 2 Product

Innovation published. Innovation
Simulation scorecard Platform
published. introduced.

PLM Certificate

Program launched. Enterprise

Application
Mechatronics Council Architecture
& score card published. introduced.

1st Mechatronics

Workshop. Product Innovation
Platform evaluation
A&D Action guide introduced.
I(:L?wléﬁed PDT Europe conference

partnership.

/ GPDIS partnership.

1983

1990 2000
ClMdata enters
the Indian
CIMdata enters market.
the European

A contract with market. ClMdata enters
IBM launches the the Mexican
business, with offices in market.

Wellesley, MA, Ann
Arbor, MI, and Los
Angeles, CA.

CIMdata enters the
South African market. | CIMdata enters the
Russian market.

CIMdata enters ClMdata enters

the Japanese the Chinese
market. market.

CIMdata enters the
South American
market.
A& Practice
formed.

HTE Practice formed.

Quality & Reliability Eng.
& AEC & Mfg. Convergence Practices formed. formed

SEMPRO Strategic
Partnership

SDSD Practice formed.

AM Practice
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What We Do

| We help boost business performance in the age of

A digital transformation

Expertise that
Improves our
clients’ ability to
design & deliver
sustainable “right
to market”
products &
services

Establishing a

digital product

innovation

platform i

_) Optimizing
end-to-end
lifecycle

processes ‘-

._J) Unlocking
the value of
intellectual

assets

Empowering J\
people, processes,
practices &

products

Elevating J\
systemic
innovation

—
~JLeveraging
resources across
the extended

enterprise

Reducing \_,
end-to-end \

lifecycle costs

_) Mitigating J\
risks related to
product &
process
complexity
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Our Approach

oo\ Digitally transforming product lifecycles with
A unbiased research & actionable insight

» Deliver independent strategic advice & counsel |
* Support the end-to-end product lifecycle

* Apply a methodology that is solution-
independent, modular & adaptable

* Provide expert & actionable insight informed
by extensive market & technology research




Our Team

oo Working closely with clients from industry &
AW technology gives us a unique perspective

* Extensive team of senior consulting
professionals

* Experienced in multiple industries

* Extensive relationships with industrial clients
and solution providers




Global Knowledge & Relationships

verticals...delivered on six continents!

w@ Diverse, deep experience across industry
A

Clients & offices in

the Americas,
EMEA, and Asia-
Pacific
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Our Contribution

oo We facilitate and energize the global digital
ﬁ@ ecosystem

CIMdata sits at

the critical

intersection of Solu.tion Indystrial

the digital FProvicers CIMdata Clients
gmt. Executive Mgmt.

ecosyStem, Program Mgmt. Experts Program Mgmt.

he|p|ng deﬁne Sales/Mktg. Users

& implement
what's next

We address challenges & identify opportunities for both
solution providers and industrial organizations



Our Services

ool N Strategic advice & counsel through a
AW comprehensive & integrated set of services

RESEARCH EDUCATION CONSl'JLTING

\ s
To]]| ={OlI0lY) _
Ollol 10110
10110 010

ol
=

Foresight Leadership Success « Invest «
Transformation

* Research & analysis * Industry conferences * Strategic guidance
* Technology evaluations * Seminars & webinars * Aligning solutions with needs
* Market-specific insights * Certificate programs * Program management advisement
11 * Industry news & trends * Best practices * Market positioning Copyright © 2023



Success Methodology

\_ Services for solution providers to support their

A drive toward market success
<7

Channel Strategic

Driving growth & competitive Services Support

advantage in a complex, dynamic

market .
Sales & @% Product

Marketing & Program
Management

Product
& Program

Development

12 Copyright © 2023



Select Success Clients
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Invest Methodology

__ Optimizing investments (n the
A evolving global digital ecosystem
<7

Community Market
Membership Assessment

Informed analysis of global PLM
markets for industry analysts,
private equity firms, and other
financial service organizations

Expert onol | Product
Network <= Assessment

Market Market

Research Education

14 Copyright © 2023



Select Financial Industry Clients
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Transformation Methodology

Y ! 4 . . . . o
__ Services for industrial organizations
4 é Y

to enable digitalization of their product lifecycles Monitoring

& Continuous
Improvement

Strategy
Development

Supporting growth & evolution
of enterprises across a wide
range of industries in their

pursuit of digitalization Il Sl

Support ( Definition

Solution
Evaluation
& Selection

Implementation
Planning
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Select Transformation Clients
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Select Transformation Clients
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Consulting Practice Areas

__ Guidance & insight focused on multiple facets of
A digital transformation
<7

 Additive Manufacturing
« AEC & Manufacturing Convergence
 Aerospace & Defense

o

Data Governance

B

Digital Skills Transformation

Collaborative Innovation & Social Product Development

Manufacturing Systems Engineering
 Simulation-Driven Systems Development
« Sustainability & Green Energy

19 Copyright © 2023
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CiMdata Foresight

” Delivering actionable research to the global
digital economy

 Market Research

» Global and regional market analysis reports
« PLM benefits appraisal guide, pricing analysis, etc.

« CIMdata Communities
* Industrial organizations and solution providers

« CAM Market Service

e Publications
* Late-breaking news, commentaries, etc.

» Custom Research Projects

22 Copyright © 2023



Membership Services

O A rich set of community services
and research areas

Broad, deep
portfolio of
services and
research topics

Innovation Engagement & Governa

Design Creation & Collaboration

Industry ;
Action Groups Simulation-Driven Systems Develop

CliMdata

. Manufacturing Systems Engineering
Community

Solution Enterprise Value & Integration

Providers
Sustainability & Green Energy

Other Research Topics...

Copyright © 2023



Group
Overview

Jim Roche
A&WD Practice Director

AIRBUS

AEROSPACE & DEFENSE PLM ACTION GROUP

T

@_ﬂﬂfl,va GE Aviation

Gulfstreany

Rolls-Royce S SAFRAN
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Collaborative Research Program

O Study Digital Thread current state & future
trends—more on this later

st e PLM ACTION GROUP

ClIMdata /AD PAG Digital Thread Survey
September 2022
read, in varous incamations, has been a core element of the product | locyct

rogeneou:
PLM solutions, the Digital mload. with automated
aven for ind

lack Insight into current mwmnwmmmwwummm—m
strategies and roadmaps.
m&qumwm(mp G)is an of & d
which functions as an advocacy group for this nd\ubidmnmtymmmopwm and senvice
p«Mlealm.dh huge topic in the global aerospace and defense industry and the Group recently
completed a study cn the topc

mrgnmm.ﬂm.cm ta and the AD PAG are partnering with Aras, Eurostep, Jama Software, PTC,

longes to provide mean. ngu Insight to both
communities on industrial needs. mm-naw mmummw 5. And this survey to
@ather your perspective is a key component of our research.

c«wmrqm-uwymm 30-40 mi mdmmmmmwmm and charts of your
responses will be provided 1o our sponsors and published by the Cildata team. Respondents can request a
mummmﬁdmmmdmwm

those ful the survey with a business email address
vnllb.ml!n mwnghto'\-o\‘mblowmm

$100 Amazon gift cars (10 ofered)
$50 Amazon gift card (10 offered)

The drawing for the incentives will be randomized and made after the survey is closed.
Thanks for your participation and let's get started!
Please read and answer all of the questions.
CiMdata, Inc.
Ann Arbor, MI USA

hitez/waw.ClMdata.com!

Sponsors

AEROSPACE & DEFENSE PLM ACTION GROUP K a ra s .-eu r as t ep-

\ Jama
software®

S ptfc SIEMENS

Objective
The A&D PLM Action Group members and the
PLM solution provider sponsors share a common
objective for this research —
To gain understanding of needs and opportunities
within industry that will inform Digital Thread
solution strategy and roadmap
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CiMdata Leadership

L] Industry leading conferences, seminars, and
o educational programs (1 of 3)

—
o

 Speakers at international conferences
« PDT North America 2023 — May, Washington D.C. area
« PDT EMEA 2023 — November, Paris, France

* PLM Market & Industry Forums for solution
providers
* North America 2023 — March 30 (in-person)
« EMEA 2023 - April 4 (in-person)
* India 2023 — April 10 & 11 (virtual live)
* China 2023 — April 13 & 14 (virtual live)
* Japan 2023 — April 17 & 18 (virtual live)

Copyright © 2023



CiMdata Leadership

ol Industry leading conferences, seminars, and

@ educational programs (2 of 3)

—
o

* CIMdata Community Events
* A&D PLM Action Group Workshops
* Industry PLM Action Group Workshops
» Others to be announced

* PLM Road Map™ 2023 Series
* PLM Road Map™ NA 2023—3-4 May, Washington D.C. area
* PLM Road Map™ EMEA 2023—15-16 November, Paris, France

PLM Road Map, in its 30t year, continues to be a premier international
PLM industry event in the rapidly transforming digital world



CiMdata Leadership

L] Industry leading conferences, seminars, and
i educational programs (3 of 3)

PLM Certificate Programs
Schedule: https://www.cimdata.com/en/events/cimdata-plm-certificate-program

Self-paced E-Learning courses
https://www.cimdata.com/en/education/plm-basics-e-learning-course

Digital Transformation Short Course
Schedule: https://www.cimdata.com/en/education/digital-transformation-short-course

Systems Modeling and Simulation Certificate Program
* https://www.cimdata.com/en/education/sms-certificate-program

Monthly Complimentary Educational Webinars
 Schedule: http://www.cimdata.com/en/education/educational-webinars

Copyright © 2023
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* What's New from CIMdata

« 2023: Today's Trends & Challenges

* Looking Towards the Future

 The Digital Thread: Powering Business Transformation
* Concluding Remarks



Defining PLM

ol Digital transformation of the lifecycle, enabled by
A the product innovation platform

Portfolio &
Program
Management

PLM is...

* A strategic business approach powered
by a consistent set of solutions

 Enabled by product innovation platforms
that support the extended enterprise

« An approach that spans the full lifecycle,
from idea through life

» Enables a set of evolving functional
domains orchestrated by an extended
enterprise-level “systems of systems”
approach

Service
Management

System
Ideation

System

Quality
Realization

Compliance

Profitability
Management
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PLM'’s Critical Role

ol Spans the full lifecycle: from concept through
A launch and beyond

PLM is the
collaborative creation,
use, management,
and dissemination of AECMCAD, EDA Planning, design,

product-related | ALM, SE, requirements, production, operation,
intellectual assets simulations, analytics, support, decommission,

portfolio, formulas... recycling...
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2023 CIMdata PLM Status & Trends Survey

Some key conclusions

—
o

« CIMdata’s PLM Status & Trends survey executed again (6% year)
* This year's respondents represent a wide & diverse community
* Most implementations still focus on “traditional” PDM aspects of PLM
* For the most part, companies continue to find PLM worth investing in
 There continues to be an emphasis on getting faster, better, cheaper
* Enterprise digital priorities & systems confusion still exists
» Management disconnect is believed to be widespread
* PLM appears to have continued its positive momentum

Copyright © 2023



34

Respondent Demographics

What is your role/title?

Simulation Specialist
0.7% Data mgt. Specialist

‘ //////////' 2.0%
\

CAD Specialist

Business Analyst 1.3%
2.0%
CiIMdata comment: ~47.5% of PLM Project /sc.ﬁf»},
the respondents hold a role of I Analyst et “eay VP, General Manager
supervisor or higher in their > 3.9%
organization, and another ~9%
are PLM Project Managers. A ol
good cross section of PLM 1O Director
influencers and users. -
Designer
3.6% Engineer
n=307

2.3% Copyright © 2023




Respondent Demographics

What is the primary industry your company
serves?

Mgt./Business Consulting, 2.6%1

Other (financial services,
insurance, etc.), 2.0%

Software Development &
Systems Delivery, 6.2%
Construction (Residential), 1.0% Integration/SW

\
c I M d t t' T h . \ implem. Aerospace & Defense, 12.7%
ala comment. IS \ N
Construction (BIM, Civil, EPC),

industry spread approximately
matches the overall spend on Srebuldne 2% —
cPDm offerings, traditionally led Utites, 23% R
by automotive, aerospace and Petrochemical, bk chemicalof

defense, high-tech, industrial

machinery, and medical device. T ——

semiconductors, 7.8%

Pharmaceutical, 2.6%

Teleco, satellites,
\_electromechanics, 1.3%

Household appliances, 2.3% Ind. Electrical

Machinery, 4.9% n= 307
> / Copyright © 2023
Consumer Products, 4.2%



Respondent Demographics

” In which geographic region is your company’s
headquarters located?

Asia-Pacific
(including
Oceania)
7%

CiIMdata comment:
Respondents primarily from e [
EMEA and the Amerlcas, and a East ard Africa
good representation from Asia- 37%

Pac this year. Global PLM spend

is 40-40-20.

The Americas
56%

n=307
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Response Demographics

O What is the primary position of your
company in the ecosystem?

CiMdata comment: Good

spread among supply chain

participants. Tier 2 Supplier
15%

Tier 1 Supplier
33%

n=307

Copyright © 2023



Response Demographics

How long have you been working in PLM?

Less than 1 year

1%
More than 20
CiIMdata comment: An excellent years
spread of respondents. Only 48% 26%
. 1-3 years
have been at this for more than 9%
10 years, much less than
previous years. AU

22%

3-5 years
24%

5-10 years
18%

n=307

Copyright © 2023
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Response Demographics

How many commercially available PLM
solutions are currently in operation within

your company?

CiMdata comment: ~77% of
the respondents have more than
one PLM solution. This is
consistent with CIMdata’s
industrial consulting work, where
many large companies built
through mergers and
acquisitions have many solutions
in place.

% orf Responses for Each Employee Range

40%

35%

30%

25%

20%

15%

10%

5%

0%

34%

e $ e
& Qo" @oas

n=252
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Implementation Status

CiMdata comment: Heavily
weighted towards the
“traditional” PDM aspects of
PLM. This is consistent with

CIMdata’s experience. Others:

CRM & materials, labs, etc.

What is the business process scope of your
current generation PLM solution?

Eng. data mgt. (pre-release)
Eng. release / change mgt.
Product Eng. process mgt.

Configuration mgt.

46%

47%

52%

51%

Global Eng. collaboration
Requirements mgt.
Program/Project mgt.
Systems Eng.

S&A process & data mgt.
Test & quality mgt.
Supplier mgt.

Digital twin/thread
Digitalization

Global supplier collaboration
Knowledge mgt.
Portfolio mgt.

Cloud enablement

Analytics & Big Data

w
i
xR

w
@
xR

w
@
X

30%

N
@
R

26%

26%

N |
=
=

23%

22%

i
©
xR

17%

16%

n=252
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PLM Financials

What is your current annual PLM budget?

25%

22%

CiMdata comment: A good
cross section of implementation
sizes, with 61% spending more
than US$1 million each year.

20%

15%

10%

2022: 47%
2021: 52%
2020: 58%
2019: 43%

% orf Responses for Each Employee Range

5%

0%

n=247

41 Copyright © 2023
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PLM Financials

” What is your PLM budget trend from the
previous two years?

CiIMdata comment: A continued
positive sign that companies find
PLM worth spending money on. 84%
stated increased or stayed the same.

2022: 88% 2019: 80%
2021: 82% 2018: /6%
2020: 84%

Has stayed
approximately
the same
27%

Has decreased
16%

Has increased
57%

n=247
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PLM Financials

” What is your expected PLM budget trend for
the next two years?

Will stay

. approximately the
CiMdata comment: A positive * Sl :

sign for continued investment. 28%
62% will increase. Same as 2022.

Will decrease

2022: 62% Will increase 10%

2021: 51%

2020: 42%*

201 9: 64% Will increase
2018: 48% 62%

n=247

43 *Most of the responses received prior to major 2020 European and US COVID-19 outbreak Copyright © 2023
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PLM Investment

What business process areas will you invest
in for your future PLM solution and what is

the time frame for each investment area?

Near Term (1-3 Years) Mid Term (3-5 Years) Long Term (More than 5 Years)
Eng.release./ change met. | E— ——
e ———————————— — .
CiIMdata comment: Short-term still . —————— —— ——

u oy " Digital twin/thread | I —
mostly focused on “traditional” areas. s . I ——————— — —
Mid-term spread across traditional 8 s e— e — [r——

. . Global Eng. collaboration ] I
non-traditional areas. Long-term . E—————— el ——
non-traditional areas. Others: Multi- B —————— E—— | S—

Digitalization | | I
CAD Data Management, st e ——(—r——— m— ———
Sustainability and Circular Economy, St s s . —————— —— —
. . Test & quality mgt. I | I
ldeas management, Data integration i, —— e —— —
across all systems involved in the o 505, — — —

. Supplier mgt. GG | I

product lifecycle, and many others. PN e — e ——
Portfolio mgt. | | I

=
ii
-
O
w
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PLM Investment

” What are the established business objectives
for your future PLM solution?

Faster, cheaper, better

Configurability

CliMdata comment: Significant
future focus getting faster, better,
cheaper. Same as in 2019, 2020, Ltecyce desgn
2021 & 2022.

Global programs & collaboration

Value chain integration

External collaboration

Configurability moved up two
spots. Knowledge met.
Global program & collaboration
down one spot.

Lifecycle design moved up one
S pot Customer support

Technology simplification

Standards compliance

n=193
0%

o
N
=
Q
X
N
=}
X
w
=}
x
IS
o
X
u
Q
X
o)}
=}
X

7
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Investment Challenges

” What are the major challenges to be
overcome for successful PLM?

PO o i O o1 e g

CiMdata comment: “Culture PLM, ERP, IS processs and unction overla
and practice...” moves down 4 Executive spansorship s mising or siopine
spots. “Priority conflict...” P o s ae o ot |
moves up 2 spots. Others T ——

moved as well. e g it i

P BT A e By e 0 g e A L
solution providers
Programmatic nature of the business [
Lack of user involvement and training [N

other I

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

n=193
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PLM's Future

What does your company’s management
think of PLM?

We couldn't work
. without it
CiIMdata comment: There is a 15%

S . Not hat
significant value disconnect. Only S
15% couldn't work without it. It's not needed 14%

5%

2022: 16% couldn’t work without it

It's an Eng. system

2021: 20% )
2020: 14% .
2019: 16% It's expensive

25%

n=193
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PLM's Future

Has the term PLM run its course?

ClMdata comment: A significant
majority still believe that the term
PLM has value.

2022: 38% Yes
2021: 31%
2020: 44%
2019: 52%

Please join our webinar on May 11, 2023 for a full
review of our 2023 PLM Status & Trends survey.

48 Copyright © 2023
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What CiIMdata Has Been Saying

” Some examples—have you seen what we
have been publishing since the last Forum

" ARY) 2] B .’
The Future of PLM: CiMdata

smaimemcis How to Meet lndustrialﬁDig‘itaI Transformation Challenges With
A Virtual Prototyping Technologies

A CiIMdata commentarv on ESI's predictive. real-time. & immersive virtual testing and how it sunports the
democratization

o — ———

Q Sustainability
| o — ol Accelerating the Transition/
— wowatcom by MarkRosg to Green Energy with
Tochniquos and Technologlos Digital Throads
ALSO IN THIS ISSUE Product L‘WC'Q
. Management

49 Copyright © 2023



2022 PLM Market — Overall State

PLM market—overall growth of 8.6%

 The global PLM market fell short of CIMdata’s forecast
* Overall, the PLM market was up 8.6% to $65.8 billion (vs. forecast of 10.1%)*
« cPDm sector @ $20.7B (8.1%); solid software and services growth
* Tools sector @ $44.2B (8.9%); led by significant EDA growth
* Digital Manufacturing sector @ $893M (2.1%)

 Continued movement towards subscription
 E.g., Autodesk & PTC finished; others, Siemens, ramping up

* Digital Transformation driving PLM investments
* Led by major service provides, e.g., Accenture & Atos, expanding their reach
« Major PLM players are differentiating & expanding their reach

0 *Significant impact from exchange rate fluctuatons ... Coy ight © 2023
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Today’s Major Trends & Potential Disruptors

o A convergence of ideas, technologies,
strateglies, and associated complexities
P =
Art




Digital Thread

CIMdata’s preferred definition

» Digital Thread refers to the communication framework that allows a

Llfecycle

connected data flow and integrated view
of an asset’s data (i.e., its Digital Twin)

throughout its lifecycle across s By S r
. . . . (RFLP Reqs Sumulatlin om
traditionally siloed functional AN |

IoT/Dlglta
Twms

ers
SPDM

anl

perspectives e ‘
Digital thread is enabled and supported Soft e F°f (

@Tg‘

by a robust end-to-end and connected
systems model and MBSE processes

BOMs Reqs Configurations,
0 hange Mgmt...

Extracted from: https://www.dodmantech.com/ManTechPrograms/Files/AirForce/Cleared DT for Website.pdf
Also see: http://www.manufacturing-operations-management.com/manufacturing/2016/04/what-is-the-digital-thread-and-digital-twin-definition.html
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E2E: Lifecycle Product Structures

0 Connections between the four principal
structure configurations — Thread vs. Web

Product Lifecycle Timeline Sequence (Thread)

Derivative Dependencies (Web)

LN
‘O"‘ s

'A“Mﬂ
[ Engli;IOGer' l‘ ﬁ'

"‘}' ‘.“)
R

L

X/

Service

0\
'lu‘




The Digital Web pogras

- < : As-planned
NC Mach - N

Mfg BOM
Programs

m A true full E2E lifecycle digital
construct

X T V Plant Spec
Work \ Mfg BOM

Instructions
Product '

. y A £ | & . *T ‘;w
Architecture el ) T, ) .

‘\Vv‘_/‘ /(

A\
K N>
-

Vi
‘ Pedigrees / 3 Bill of
Market 4 ; % N Process
Rgqmnts

As-sched
Mfg BOM

az Product

o 4
74 < | ) \ o As-built

NA X A, Breakdown \ wiA Mfg BOM

o~ X \ N \ D ‘

TS P o' i Make/Buy ‘
L ' BOM
_/f // Product D\ N
‘\ > Rgmnts As-shipped
P . ? s

A i [ Breakd

U7 / reakdown

AN N Y Structure

Certificatio : 5 ‘ Service : ) AT LX)
n Rgmnts y— o Manuals Service ;
A i Sy : \ BOM ) '
. Design BOM g X >\ ‘ ! Al
Functional ( h) .
Structure Lo

My
Design BOM Y ™NAL As-
Design BOM 4 (software) N { ) / modified
(electrical) ‘ \ XN 1 42 BOM

55
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Digital Twin

0 A digital representation of products and/or
services at any point throughout the lifecycle

* A virtual representation (i.e, digital surrogate) of a physical asset or
collection of physical assets (i.e., physical twin) that exploits data flow
to/from the assoaated physical asset(s)

~Digital #¥win of Service'
Digital twin is enabled and supported by a robust end-to-end
and connected systems model and MBSE processes

Digital Twm of the Product Dlgltal ﬁchtlon

56 *Adapted from input from ASSESS (see www.assessinitiative.com) Copyright © 2023



Digital Twins

Key characteristics

 There are multiple Digital Twins for different purposes, each have
specific characteristics

* For example, Data Analytics Digital Twins, MRO Digital Twins, Financial Digital
Twins, Engineering Digital Twins, and Engineering Simulation Digital Twins

* Each Digital Twin must have a physical twin (i.e., a physical asset)
* A virtual representation can and should exist prior to its physical twin
» The physical asset can be a plant, a ship, infrastructure, a car, etc.

* Each Digital Twin must communication with its Physical Twin
* |t does not have to be real time or electronic

57 Adapted from input from ASSESS (see www.assessinitiative.com) Copyright © 2023



Engineering Simulation Digital Twin

CIMdata’s preferred definition

* A physics-based virtual representation of a physical asset or
collection of physical assets (physical twin) that allows simulations of
the associated physical asset(s)

DIGITAL
TWIN

DIGITAL
EXPLORATION

DIGITAL
PROTOTYPE

(Courtesy of Ansys)



Creating & Maintaining the Digital Twins

0 Digital Twin vision cannot be achieved
without a full product/process model

Digital Twin -- From Design to Operation

Virtual Prototype

———
—————

Physics-based analytics t3

CAD Courtesy of Voo Cars

http://www.ansys-blog.com/digital-twin-pump/

59 https://community.plm.automation.siemens.com/t5/Tecnomatix-News/Digital- Twin-Blurring-the-lines-between-reality-and-simulation/ba-p/333483 Copyright © 2023



CiIMdata’s Critical Dozen

01 02 03

End-to-end Data & process Configuration Model-based
connectivity management management structures

CliMdata’s Critical Dozen
]2 The Top 12 Trends and Enablers
of Digital Transformation

Digital
thread

Digital skills

transformation 12 familiar, evolving trends & key enablers of digital
transformation that you cannot, or should not, live without.

loT &
PLM

Data
governance
-
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Top Strategic Tech Trends

Gartner’s Top Strategic Technology Trends

2021

Internet of Behavior

Total Experience
Privacy-Enhancing Computation
Distributed Cloud

Anywhere Operations

Cybersecurity Mesh
Intelligent Composable Business

Al Engineering
Hyperautomation

0o NOW A WD =

https://https://www.gartner.com/smarterwithgartner/gartn
er-top-strategic-technology-trends-for-2021/

Direct connection
“Indirect/secondary connection

2022

© N U s wN

©

10.
11.
12.

Data Fabric
Cvbersecurity Mesh

Privacy-Enhancing Computation

Cloud-Native Platforms
Composable Applications
Decision Intelligence
Hyperautomation

Al Engineering
Distributed Enterprises

Total Experience

Autonomic Systems
Generative Al

https://www.gartner.com/en/information-
technology/insights/top-technology-trends

2023

© N o v oA

9.

10.

Digital Immune System
Applied Observability

Al Trust, Risk and Security
Management (Al TRISM)

Industry Cloud Platforms

Platform Engineering
Wireless-Value Realization
Superapps

Adaptive Al

Metaverse

Sustainable Technology

https://www.gartner.com/en/articles/gartner-top-10-
strategic-technology-trends-for-2023

Copyright © 2023



What CEO’s Are Saying

Trends that have the biggest impact on how CEOs are leading their organizations in 2023,
% of respondents (n = 73)

Rise of disruptive digital technologies

Risk of prolonged high inflation and economic downturn
Escalation of geopolitical risks

War for talent

Shifts in the way we work

Increased importance of climate change and net-zero transition
Increase in supply chain disruptions

Higher expectation for companies to have social purpose

Persistence of the gender and racial gap in the economy - 7
Emergence of blockchain and Web3 I 1

Other 11

100

'Question: From your perspective as a current or former CEQ, which of the following trends will have the biggest impact on how you lead/would lead your
organization in 2023 and beyond, compared with past years? Respondents selected their three most important trends.
Source: McKinsey CEO Excellence Survey

63 https://www.mckinsey.com/capabilities/strategy-and-corporate-finance/our-insights/actions-the-best-ceos-are-taking-in-2023 Copyright © 2023



Other Areas of Activities

0 Just a few words on a few other areas of
accelerated PLM-related investment

* Enterprise platform implementations for digital thread/twin
enablement
* e.g., Aras, CONTACT, Cassini, Dassault Systemes, PTC, and Siemens*

* Movement to full cloud-enablement and SaaS delivery
* e.g., Aras, Dassault Systemes, Oracle, PTC, SAP, and Siemens*

 Continued acquisitions (much more on this later)*
* ISVs continue to buy their VARs
» Accenture slowed down from their M&A peak last year

* Al is presenting new possibilities in terms of how to do work

64 *not an all-inclusive list. Copyright © 2023
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0 The Digital Thread: Powering Business
Transformation

—
o

-

* When PLM was defined in the late 1990s, CIMdata was already
promoting the notion of the bill of information (BOI)
* An info network that fully captures the virtual product & associated processes

* Today, the phrase is “the digital thread” and it has been adopted
broadly by industry, governments, and the PLM Economy

« Unfortunately, many of actors mean quite different things by the same set of
words, an all-too-common occurrence

* In this Forum, CIMdata will highlight the overall issue, and then focus
on how the global PLM Economy is responding and how well their
- industrial clients are achieving their digital thread objectives

Copyright © 2023



Agenda - Day 1 (April 18"

2023 PLM Market & Industry Forum (1 of 2)

- State of PLM - Today's Market and Leading Trends
Peter Bilello, President & CEQ

« 2022 Market Analysis Results
Stan Przybylinski, Vice President

« 2022 Market Analysis Results — Japan
Satoshi Ezawa, Japan-Rep (Metalinc, President)




Agenda - Day2 (April 19th)

2023 PLM Market & Industry Forum (2 of 2)

* The Digital Thread: Powering Business Transformation
* The Promise of the Digital Thread - Stan Przybylinski
* The Digital Thread: The Industrial Perspective - Peter Bilello
* The Digital Thread: The PLM Economy Perspective - Stan Przybylinski

« Updates on Key Topics
* The Green Energy Transition - Stan Przybylinski
- Data Governance in the Era of the Digital Thread- Peter Bilello

Copyright © 2023
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Concluding Remarks

State of PLM: Today's Market & Leading
Trends

—
o

« 2023 — CIMdata’s 40t year of defining, tracking & working in the
global PLM market...we are happy to be your growth partner

* The global PLM economy is growing and continues to add value

« Multiple disconnects still exist, e.qg., prioritization of digital initiatives,
and managements narrow understanding of lifecycle management

* To be successful, companies need to transform people, processes and
technologies—partial solutions don't get the job done

 The digital thread is really a digital web—key to true E2E traceability

~» Data governance and sustainability are lifecycle issues

Copyright © 2023



Questions & Answers

What's on your mind?
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