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CREO CAPABILITIES THROUGH THE VALUE CHAIN
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.“ creo

A comprehensive suite of integrated digital design, manufacturing and simulation solutions supporting the

needs of designers, engineers and downstream users throughout the product lifecycle.

m 2D & 3D Concept Design
Tools

" Parts & Assembly Modeling

" Automatic 2D Drawing
Creation & Update

" Fully Semantic Model Based
Definition

= Multi-CAD Collaboration
& Data Exchange

" Assembly Management
& Performance Tools

B Parametric & Freeform
Surface Design

® Sheet Metal Part Design Tools

Mechanism Design
Molded/Cast Part Design Tools

Structural Framework &
Weldment Design

Photorealistic Rendering
& Animation

Direct Modeling with Creo
Flexible Modeling

Design Reuse & Automation

Volume Production & Mold
Machining Capabilities

Associative Mold & Die Design

Broad Array of Simulation
Technology for Engineers




INDUYSTRY TRENDS



INDUYSTRY TRENDS DRIVING INDUSTRIAL DISRUPTION

Worker Shortage

WRORLD
ECONOMIC
FORUM

Ten million manufacturing
jobs cannot be filled today
due to a growing skills gap,

and flexible work models
create new complexity.

Risk And Cost Pressure

J.PMorgan

Global Manufacturing PMI at
lowest level since 2009 due
to a global disruption of
demand, supply chain, and
production from COVID-19.

Digital Disruption

STANDARD
&POOR’S

At the current churn rate,
about half of today's S&P
500 firms will be replaced

over the next 10 years.




HOW MARKET TRENDS AFFECT ENGINEERING

DRIVE INNOVATION CLOSE SKILL GAP ACCELERATE TO MARKET
¢ Products require ¢ Subject matter expertise ¢ Demands continue to
differentiation to be needs to be broadly increase and time to market
relevant and competitive democratized across remains accelerated

the organization to close
skill gaps




EMERGING TECHNOLOGIES

AT

]

3D printing Artificial intelligence Digital design, High performance
(additive Advanced (including machine simulation, & computing/Next-gen Internet of things
manufacturing) materials learning) Blockchain integration computing (networks & sensors)
o
Advanced Advanced robotics Biotechnology / Cybersecurity Energy storage Interface of things
analytics & cognitive Biomanufacturing (AR/VR/Mixed
automation

reality, wearables,
gesture recognition)




EMERGING TECHNOLOGIES
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3D printing Artificial intelligence Digital design, High performance
(additive Advanced (including machine simulation, & computing/Next-gen Internet of things
manufacturing) materials learning) Blockchain integration computing (networks & sensors)
o
Advanced Advanced robotics Biotechnology / Cybersecurity Energy storage Interface of things
analytics & cognitive Biomanufacturing (AR/VR/Mixed
automation

reality, wearables,
gesture recognition)

Acceleration of tools for product design
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EMERGING TECHNOLOGIES ARE CHANGING DESIGN ¥ ©'°°"
AND MANUFACTURING

Only Creo delivers these technologies deeply
integrating into the design environment..

.While delivering integral design, manufacturing
& simulation capabilities supporting the entire
digital and physical product lifecycle.

Augmented Reality
Collaboration

Real-Time
Simulation

Al-Driven
Generative Design

Design for Additive
Manufacturing

loT-Driven
Design




ENGINEERING EXCELLENCE DRIVERS

O

Operational Impact Top Use Cases
1 O/ Model-Based Product
5' O o Development
Annual improvement in cost
of poor quality Concurrent Engineering

20'30% Configuration Management

Reduction in time to industrialization

25-40%

Design cycle time

Design Innovation

Enterprise Change and
Quality Management

30 '70% Simulation-Driven Design

Faster time to implement change orders

Design for Manufacturing

Customer Success Stories

VAILLANT GROUP  Hewlett Packard YAL D
Enterprise E—N Fl EI'D DAKTRON |$|J:5

@ JABIL N Nider oot }W Medtronic  Shark ‘NINJJA vacobs

‘Based on World Economic Forum, McKinsey, industry analysts reports and PTC customers' experience ""Cost savings based on a 128B Euro manufacturer with approximately 7,500
employees and around 200 model variants
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PRODUCTIVITY



Modernized U/I
B Dashboards and Skins

® New Design Tree

B Shaded 3D Datum Plane
Display
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Pattern 2 bodies (3)
L ﬂ Body 2
") Body 3
¥ Body 4
CONSUMED_BODY

# Extrude 4

J] Body Merge 1

Model Tree

o Parametric - ax]




" ]
D IVI d e S u rfaces ile ive Simulation Annotate ools v Flexible Modeling Applications
Je f User-Defined Feature | ;) Boolean Operations U ,-\/ A slo Revolve i) Hole & Draft v | 23 &% Project | Remove ‘// O Fin ;"El

o 7 Axis 5
o= 1+}: Copy Geometry (10 Split Body X% Point v ~— G Sweep~v | VRound v ] Shell : Slfim 7| Offset [ @ split ~ (A style .
Regenerate Plane Sketch | Extrude | Pattem Boundary Component
- X B4 Shrinkwrap [ New Body L. Coordinate System /# Swept Blend ; 3 Chamfer v £ Rib v ] Sl intersect Y Solidify G Unify Surfaces | Blend [} Freestyle |  |nterface
Get Data v Body ~ Datum ¥ Shapes v Engineering v Editing ¥ Surfaces ¥ Model Intent

" New Divide Surfaces, Unify .= | T
Surfaces - e

(3 C9_DIV_SURF_PROCESS_REPS_V2_S.PRT
v [ Design Items

» &, Materials

v [ Bodies 2

B Use Surfaces as semantic
references for PM|

. PRT_CSYs_DEF
/A3

" |Leverage divide surface for -z
following use cases B

Simulation ; G S e

Generative design =

MBD

Geometry modification/creation

Appearance assignment

v e

O

O

O

e M- Geometry

|solate constrains and loads
to specific locations on the
model

Greater control of PMI
references

Divide surfaces to create
new regions

® O Pat




USABILITY & PRODUCTIVITY O v

Sketcher
Auto-scale FIRST Sketch

o Scale sketch based upon initial
modification

Modernized project tool

Enhanced & Enriched
Inspection tools

o Highlight intersections &
junctions

(Select All)

EHighIight Owverlaps

< Highlight Junctions
#% Highlight Open Ends

B EOOE &

‘i Shade Closed Loops

._D Highlight Intersections

Curve from point Patterns
= New functionality to definea ® Increased Flexibility in
geodesic curve on surface Pattern feature
starting from a point and an o Dimension Pattern supports re-
angular direction definition of the hole type

o Adjustment of pattern
regeneration options when
required

Start point:
Vertex:Edge:F5(EXTERN COPY GEOI

Surfaces:
Quilt Surfaces (QuilkF5 1D=453)

Example: Geometry Fill-
Pattern of a group of features

Details...

Direction:
End Point (:Edge:F5(EXTEF Flip

~38S€C ——mp -~25sec

Angle:
106.0 -

Regeneration Regeneration
Option: General Option: Identical
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USABILITY & PRODUCTIVITY

ECAD support Assembly Enhancements Assembly Enhancements
= |mport Silk Screen layer as B Replace component with " Group exploded view offset
ECAD context data from assembly lines
EDA files.

B Retrieve missing component ® Easier access to Circular

" |mport Solder Masks layers enhancement references report
as ECAD context data from
EDA files. ® Show component session CEECAREFI
IDs in model tree oy T e

OJ ASMO001.A5M
7 ASM_RIGHT
£ ASM_TOP E |
L7 ASM_FRONT | -

L ASM_DEF_Cs¥s [%
» [0 PRTOOO1.PRT '
= 4 Group
» [ PRTOO02.PRT -

] Offset Line id & Create a local group.

) Offset Line id &

T

[ Offset Line id & XK Delete
L7 ADTM
5 sketch 1 [1 Parameters

_—
Customize

Del

L] ASMO001.ASM
{7 ASM_RIGHT
{7 ASM_TOP
L7 ASM_FRONT
L. AsM_DEF _csys
» (O PRTOO01.PRT
» (O PRTO00Z.PRT
¥ { Group OFFSET-LINE




CAR-9039 (Active) - Creo Parametric 9.0 - & X

Safety = —r
U
= Eye point ®Select 1 item Obstructing objects:| Click here o a HJ w1 - I olizlw s X
L | Lookat or through: | ® Click here to Excluded objects: Click here to a Cancel 2l
- L
® New Visual Field feature —
= i AQQAI0QB@ILH SN
B SEENB %> Cone Eyepo
7 dd new Select 1 item
. . e ot L r througl
ISIDILITY CoOne constructeq, 9
’ bstructing obj
Click here t

ETQQ0de
e e e D

representing the field of
view trimmed by all

5 Excluded objects
' . 1 » (@0 S
obstructing object’s T b

= Associative update based
on the involved obstructing
objects and selection

q {'/,v D & Select a point or a csys as eye point location, - =1
o

Multiple visibility cone sets Better insight into resulting  Analyze model to conform
in a single feature field of view to visibility standards




MBD & DETAILING

bcreor 1B Hoo o~ 3~ 4 x|+ BOTTOM_COVER (Active) - Creo Parametric - & X

u ]
S u rface FI n Is h File Model Analysis Live Simulation Annotate Tools View Flexible Modeling Applications “p v
. ﬁ. A A ,’ b A ‘ A ﬁﬂ it:'l *3 r—cl E § Datum Feature Symbol A= Note + | 7 Le] 7 Plane
] mﬁﬂk
" - ] -. 4 Datum Target 2/ Surface Finish 7 Axis
New Update FLATTO Active Show Dimension Geometric _ notatio Datum Target Semantic
SCREEN FRONT RIGHT BACK BOTTOM LEFT - Annotanon Plane | Annotations Tolerance —'% Ordinate Driven Dimension () Symbol Feature Annotation Feature Query 7 Sketch
. f ; t rea m Li n ed la Ce m e n t & Combination States ¥ Annatation Planes v Manage Annotations Annotations ¥ Annotation Features v Query | Datums ~
p & N NOTES:

.
M 1. ALL UNSPECIFIED DIMENSIONS SHALL BE OBTAINED DIRECTLY FROM THE CAD MODEL

g
Sha 7A_FUNCTIONAL =
ed I t I n g \X/O r kflows fo r o o D o 2. UNLESS OTHERWISE SPECIFIED, [ [0.3[A[B]C® | APPLIES TO ALL SURFACES

K prv_DIM_D10 De.

' . K# DRV_DIM_D28 3‘5*0.3
Surface Finish
o
» 3 gp9 -
4
= New gallery for surface =
. . » 3 gp1
finish symbols g ?
)
=)
' . &
® |mproved surface finish L
C u Sto m | Zatl O n @ Bi)TTOM_(OVERPRT i i;
» | Design items e
2SS ]
- SIS
= Semantic support for = 8
L] L] : € : ES‘Y:::ETGEAR_OFFSET
Surface finish
: 7 Eﬁ:ﬁfg_suppm 150 1101:2017
Souren e
sG{%urolg Ba;dsr}osne% ;( (LAl . : coe 1S0 16792:2015
17 ¥ 600 RG25) 8205 B | s s
i @ O "~ Gty =
Ground
-0.8/Ra3.1
U-0.8/Rz18 il e ' : : HPRLI
37/ L25/R265 0025 -0/ Ra 02- 043 =5 Intuitive creation, On-screen transformation Convey semantic definition

0. oozs(ea a0 8(G)/ /Rok5 5/0.37 /n=5

00075-08 / Roq 014 /s placement and editing of surface finish using  of surface finish annotations
0.0025 - 0.8/ Rmr (5.0%, 2.0) / 70% min / n=5 s
workflows for surface finish modern draggers to downstream consumers



MBD & DETAILING

Symbol Parameters

= Ability to define which paramete
will be exposed on symbol
instances in MBD

® Weld symbol parameters are
automatically created

rs

Symbol Definition Attributes
General  Variable Text | Grouping and Variable Text Parameters
= e
=
Grouping Parameter Name
DIM_ID SYMBOL_TYPE
STANDARD
ERGO_TOOL_BUILD
v TSE
PLUS TSE_PLUS_TYPE
Variable Text Parameter Name Parameter Type
INDEX BALLOON_INDEX Integer
ANNO_ID PARENT_ANNO_ID String
OBIJTYPE PARENT_ANNO_TYPE String
0K

Cancel

Mew Update

ni‘n‘

Combination States ™

DN

i 7A_FUCNTIONAL
¥ ads
¥4 ag3

N symbol_0
N symbol_1
£ symbol_2
symbol_3
symbol_4

» W gp18
» EE gp19
» 5 gp20
I ads
a3
I adis
= adz1
1 adza
= adz7
™ adzs
B Datum_Tag_A
& patum Tag_c
B Datum_Tag_B
3 RIGHT
4 Top
7 FRONT
- PRT_CSYs_DEF

Joan

[ @ [] | * Part'ROD' not changed since last regen. #-

FLATTO
SCREEN

ROD (Active) - Creo Parametric - F %X

A= Note + [ e 7 Plane

7 e

>3/ Surface Finish / his
Annctation  Datum Target

Feature  Annotation Feature

Annotate View

Flexible Modeling

Applications

N -, =3 ' ';E Y,
S
- ‘ ] gl
Active
< Annotation Plane

Datum Feature Symbol
Bm £

@ Datum Target
Dimension Geometric

Show .,
Tolerance 12 Ordinate Driven Dimension /) Symbol

Annotations

Semantic

FRONT TOP RIGHT BACK BOTTOM Query 7y Sketch

Annotation Planes © Manage Annotations ¥ Annotations ¥ Datums =

=S Q&eaQdr0dE@d L E[Fr-an ‘
1. ALL UNSPECIFIED DIMENSIONS SHALL BE OBTAINED DIRECTLY FROM THE CAD MODEL

2 UNLESS OTHERWISE SPECIFIED, [ [0.3[A[B[C|aPPLIES TOALL SL&FACES
%
591,

Annotation Features Query

£l

5+ G

G

ASME Y14 52018

ASME v14.41-2019

ALL DIMENSIONS SPECIFIED IN MILLIMETERS

» \Il 0_Model_Only 1 Site Map =~ 2 Titles 3 Properties  4_Notes 5_Dfs | 7A_Fucntional | 7B_Functional = 7C_Functional

XX+0.1
2 XK +0.01
nﬂ 0.0

I
m @ ANG +05

S ‘.. P Default All *

Geometry -

Symbol info reflected by its Weld symbol parameters

parameters and conveyed

to downstream consumers
for further processing

Parameters are
automatically created for
Out-of-the-box weld &
surface finish symbols

exposed in WC MPMlink
and leveraged for mfg
process planning



MBD & DETAILING

Layout Annotate Sketch Legacy Migration Analysis Review Tools View Framework Edit Hatching

a a == Exclude Copy Hatch Hide
2 |45 ~ ¥ | B 0.000 S -Z 1 Copy :l:’Tf"" by &
+ T Use Material Hatch © Show ~
Use Model

¥l Use a Solid Hatch ~— Hatch

Hatching in Drawings

P&
= Streamlined workflows for creating Hath

Gallery ¥

and edltlng hatCh patterns Gallery Editing Inclusion Operations ¥ Visibility View Dependency

1t{0.000 +] g, Calor

L4

il £
E|2000 T Dependent

Make ‘

=  Hatch gallery contains numerous
ANSI/1SO and user defined - - o
patterns of hatching T — Y il . s o o

» & SECTION B VIEW

= n AT 1 @ ¥ ) SECTION C VIEW
. v XCH
| ) ¥ Hatched Components
150 AN v L] 207-M-CS_ASM_3_ASM
v 7 7 I N .i ‘.' » [ 18-410-002_1_PRT Included KCH
/ /// (i = » [ N307LOE_1_PRT Included XCH
ANS! ANSI4  ANSIZS |f /4 » [ N307LOE-S_1_PRT Included XCH
24 b |CJ 207-M-GSM_ASM_1_ASM Included
AN ANSIIT  ANGIZS . 45 » () 207-GasA_1_PRT Included XCH
v i _— - d » [ 18-672-001_1_PRT Included XCH
7 J) & g » () 207-G48R1_PRT Included XCH
ot - S ’. 4 i > [ 207-M-THA ASM_1_ASM  Included
o 7 N peel > () 207-GasF 1_PRT Included ¥ [XCH
O o, 4k » (@ 297-61_PRT Excluded XCH

Hatch Designer x

m: EE@ B s,

Inclusion Format

(1}

= Quick review of all the hatched
items of a drawing sheet in a tree
view

N7

R

. - EE
= Hatch Designer for creation & T E T e —" b @ e |
iy A [[l]] » () 297-R-75_1_PRT Included XCH
ed Itl n g Of C u Sto m h atC h patte r n S P R ’ ! "' Line Characteristics b | G297-GSASM_1LASM  Included
E l:‘ . . . < v 1 section a view
' . ' ISODEW 1 1SOOTW1 ISO0BW1 ISODIW1T  ISO10W Angle |60 v Defta-i: v ([ §a Contains Excluded ~ PAT
Wlth | I lu l-tl p l-e l-l n eS X-Origin: | 0.000 = Delta-¥: | 0.300 = EEE disicompaenty
|1sonw1 1s012W1 1SDT3W1 1SOT4W1 ISO15W v (L) 207-M-CS_ASM_2_ASM
fv User Defined Y-Origin: | 0.000 = » [ 18-410-002_1_PRT Included PAT
] EH E v |C) 207-M-GSC_ASMLI_ASM No Explicit Status
mur- Ty . Cork A » (O 297-31_PRT NJexcluded PAT
| P 7 T ~ Dashi Dassh? Dash3 Dashd Dssh  Dsch » () JV441419_100_1_PRT Included PAT
| ns pga SECTION AA * * ” * . . » () 297-CST21_PRT  Included PAT
i ; » () 1441419100 1_PRT Included PAT
Z = B » () 297-109_1_PRT Included PAT
Browse. Close 5

Hatched areas,
components or bodies are
much easier identified in
the drawing

Less time spent on
hatching related tasks in
drawings

Quick access to favorite hatch
patterns



MBD & DETAILING

GD&T Advisor

New “Details” tab is added to the
tolerance feature definition

Creation of missing dimensions that
are required for tolerance feature
definition

Cross highlighting of annotations
between graphics areas and GD&T
Advisor tree

GD&T Advisor Model Analysis Annotate Tools View Flexible Modeling Applications
| ! | Name: | Simple Hole 1 [ 3 25 +0.2 [] Datum Feature
1 Scheme: | Toleranced Size M S S SR A A —<RFS> v —AB— [] Datum from Targets v X
Feature Dimension Targets Details Note
TR
Tolerance Zone

|i| Feature Tree

(3 MODEL_FOR_UI_IMAGES_ISO
¥ & Planar Surface 1
<> Planar Datum A
A
¥ ||l Slot1
<> Planar Datum B
[+ 246.24 0.3
1 o2
27 Planar Surface 2
2 Planar Surface 3
A
v [ Slotted Hole 1
v Il | 5Slot2
[++ 20 £0.2
& [p20m)j48
¥ 7 End Caps 1
b+ 60203
& 0248
¥ Il Simple Hole 1
@25 +0.2
& |@0.21A8

Improved support of
detailing standards

Shape/Width: @ (0.2
Combination:

Specified Offset:

Constraint:
Toleranced Feature

Filter:

Tolerance Zone

Shape/Width: @ |2

Assoc. Tol. Feature: | () Minimum circumscribed feature |+

Unequally Disposed:

Derived Feature: ”?0_“&)
(©) Minimax [Chebyshev) feature Dynamic Profile: \
e (<] Least squares (Gaussian) feature Separate Requirement [ SEP REQT
() Minimum circumscribed feature
Association:
S ® Maximum inscri bed feature Projected Zone: )
Material Condition: | <RFS> - Regardless of Feature Size |+~
Material Requirement: | <RFS> - Regardless of Feature Size |+
State: [ (B Others: @ O ® O &

Details tab for ISO Details tab for ASME

1101:2017

Y14.5-2018:

Automatic creation of Improved productivity
dimensions that are when working with
required for tolerance annotations in GD&T

feature definition

Advisor



MANUFACTURING

High Speed Machining
Geodesic 5 axis finish toolpath

Tool motions tab in all HSM
sequences

Adaptive feed for HSM Rough
and Rest-Rough

Cutter compensation support
for 3 Axis HSM Rough and Rest-
Rough

Wereor 1EHo-o-8-8~

m Manufacturing Tc
J - /
< / Axis A f
g= [T | [
8}, subroutines x* Point ¥
ane
J— coordinate System Model ~

Operate ¥ Edit~ Datum ¥
@ Ef@iB S~

4 MFG0001.ASM
L7 EMO_RIGHT
£7 EMO_TOP
L7 EMO_FRONT
- EMO_DEF_C5YS

» (3 PART.PRT

» 9 WP.PRT
[T# MILLTURNO1
J— NC_PART

» Y opo10 (MILLTURNO1]
7 ADTM1

» o 1. Geodesic Finish 1 [OP10]
» oJ 2. Geodesic Finish 2 [OP010]

[T @ [ |BINo relations have been defined for this model.

Better surface finish and
additional flexibility for 5
AXxis Finishing

Sketch | Reference Workpiece

=] J Jj Process Manager | = (@ Mill volume [ Turn Profile 3y D
H‘T Al = _p‘ N | e DT Satom
: — 4 User Defined () Mill Surface E] Stock Boundary | —
Work ~Cutting | Operation i Play | savea Posta
Center * Tools Window 37 Drill Group Path~ | CLFile ™ CLFile
Machine Tool Setup ~ Process Manufacturing Geometry ~ Validate ¥ Output ¥

Q@ QA AR %ED >

° - Geometry

Increase in tool life, avoid Fully associative in-process
chatter and faster overall = stock models, now on the
machining model tree



MODEL BASED DEFINITION



WHAT IS MODEL BASED DEFINITION? :
3D Model Becomes the Single Source of Truth

" MBD defines the source of Product and | s s
Manufacturing Information (PMI) as the ~ @ | &
3D model (Model-Based)

" The goal of MBD is to provide a "single | :
source of truth” for downstream partners ' ::

o Manufacturing, Quality, Inspection & =2
Suppliers

i
3 17
~

= MBD is a process that starts with an
annotated 3D model.

B L 0020
i oot e
o= o ipor ke PACl

111111 IHAAEEEE S
Higdggiiigsepsensly

= Using MBD, the 3D model replaces the
2D drawing as the source of PM|
o Can continue to support 2D processes.

215
s - [s 4% w 5] combooot | Default All

3
Hy
H
H




MODEL BASED BUSINESS VALUE :

Feedback Provided
by PTC Customers*

Faster Product

Development 40% faster

Simplify complexity documentation
creation
3D Annoiaied.ModeI Faster Manufacturing 607 ducti
Fully semantic, — and Inspection O reduction
correctly applied GD&T Sove i - in First article

e sitoany DA inspection time
Reduced Errors and 90% less

product non-
conformances

Non-conformances

Simplify complexity

Model-Based Drawing-Based
. . *Selected feedback from pilots and
(asintended) (with errant thru hole) real-world use by PTC customers




MODEL BASED CAPABILITIES DRIVE THE DIGITAL THREAD

Author

Intelligent, guided
GD&T application

ASME & ISO standards

Validate

Semantic Search

Standards compliance
assurance

Completion validation

Integrated variation
analysis

Share

Key control
characteristics

Semantic content
available downstream

ing

Dependencies

Attachment

Designation

[V] Designate

Placement position

Control Characteristics

. *Selected feedback from pilots and real-world use by PTC customers

40% Faster Documentation
Creation with Less Missing or
Misinterpreted Information

O

[ Ny
N R /
089
@01

Semantic PMI

BENEFITS*

60% Reduction in First
Arficle Inspection

90% Fewer Product
Non-Conformances



Manufacturing Industry Services 2020
Manufacturing Virtualization Solutions U.S.

‘ ‘PTC is well-suited to

Product '. Leader accelerate the customers’
Challenger shift to MBD and provide
” W
: S e O the necessary flexibility to
3 nece @ @ Dassault Systemes convert designs to 3D, as
= Altair @ BM ®Ansys well as leverage the |
g AVEVA@ benefits of digital thread in
< o ®Autodesk SAP its product development
= NavVis process.”
=
5
Market -ISG 2021 Quadrant Report
Contender Challenger

Competitive Strength

iSG Provider Lens

Source: ISG Research 2020

PTC's CAD Portfolio Leading the Way in Independent Analyst Studies
R ERRRRERRRRRRRRRERRERRRRRRERERERERESESNSSESEEZEEEE———e—=
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-‘ “Using one PLM and CAD platform will act as a k

- our digital engineering transformation. Leveraging this

*" founddation, we see great possibilities in connecting PTC’s loT
—  and AR Solutions into our digital thread strategy.”

%‘e Lars Stenqvist
\J

‘A\ CTO Volvo Group




EXAMPLE DASSAULT CONSOLIDATIONS TO CREO

VvV O L VvV O

Schpeider

RAFAELGH

ADVANCED DEFENSE SYSTEMS LTD.

britax

T

GENERAL DYNAMICS

Land Systems
K'neX

IGHTNING
MOTORS

e
o

Product Platforms
Digital Thread
Engineering Capacity Flexibility

Creo Roadmap/Vision
Engineering Capacity Flexibility

Creo Robustness & Scalability
Creo Additive & Generative
Engineering Capacity Flexibility

15% Improvement in Concept Development
Industrial and Mechanical Concurrency
Engineering Capacity Flexibility

Creo Robustness & Scalability
Creo Model Based Definition

50% Improvement in Concept Development
Creo Robustness and Scalability

Creo Robustness and Scalability
Creo Top-Down/Distributed Design Methodology

Creo Advanced Surfacing Capabilities
Creo Robustness and Scalability
28



SIMULATION DRIVEN DESIGN
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SIMULATION DRIVEN DESIGN

Concept Detailed Operation &
Design >> Design >> S|mulo’r|or>> Monufoc’rure>> Service >

{"F;,"ﬁ?ﬂ
p

 Need to consult an expert
« Can’'t use the actual design model — need a simplified copy
« Design is an iterative process




3L I ILirg:al

SIMULATION DRIVEN DESIGN

> WU‘O&Q@. .
© Qaﬁﬁesbb Desi
// Slmulohop//

=

Opero’rlon &
> Monufoc’rure>> Service >
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SIMULATION DRIVEN DESIGN

D) Simulation » .
Concept Design Detailed Design Manufacture Opseerrc\l/’iﬂgen &
<< Simulation <

creo: Si mu ICI'I'iO N Iive __________________ Real-time design guidance

from the earliest concepts

creo’ an Sy S Si mu | CI.I.I ON---------- High fidelity Ansys simulation

tailored to the Creo User

world-class simulation

\n sys | MECHANICAL - -~ Broadly and deeply capable




SIMULATION DRIVEN DESIGN POWERED BY ANSYS
Integrated Ansys real
time simulation for in
process design
guidance
Full fidelity Ansys
Solvers deliver =
simulation to aid in e
roduction readiness O T
esting o
Supports:
Thermal e
Structural .
Modal BENEFITS
Fluids Improve R&D Efficiency Reduce Cost of Quality Drive Innovation
Reduce Labor & Prototype Save 20% on product Broaden Design
Costs by 26% testing Exploration by 40%




SIMULATION DRIVEN DESIGN IN CREO

Yereo' | 1B - T2+

VVTC460C_ASSY (Active) - Creo Parametric 7.0
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} = HPE COXA
SE P ~#+4—= The Challenge
e — /- Inefficiencies due to a multi-step, multi-
WL 29 ~—— software approach to design were
————— causing problems with communications,
/ production times, quality and customer

i satisfaction.

< /A 4 The Solution

B Harmonize processes, and standardize
on Creo

= Fully integrate emerging technologies
In a linear, fluid process

B Reduce design time by 30%

® Reduce time from concept to delivery
by 50%
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GENERATIVE DESIGN

O

Machining

Autonomously Create
Optimal Designs with Al

//demo-c.dev ocuments/ 21bAbladbAbS6057a254 1 /w/ 4204 THBTI6 OIS TS/ e F304e0c b3 3e00 tonNiew=ulier
| =Rl Creo7(PIC A PARTcommunity 30 CAD manufactures cataloy % 30ModelSpace = @ Pundazs
“ | Generative Design %= .

Explore an array of
design requirements
Loads/constraints/physics
Materials
Manufacturing Processes

Setup  Designs(18)  Compare (0)

Seamlessly utilize Azure
elastic compute

Automatically integrate
full geometric results
Into Creo

Automate updates as Benefits
design criteria change

Accelerate Innovation Reduce Time to Market Reduce Product Cost

Design Differentiated 20% Shorter Design Cycles™ | Optimize Material Usage
Products

~* Jacobs Engineering Design Study



https://www.ptc.com/en/case-studies/jacobs-engineering-generative-design-aerospace

CREO GENERATIVE DESIGN VIDEO
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CUMMINS

The Challenge

Cummins is committed to doing their
part to create a more sustainable,
prosperous world. PLANET 2050, a
novel environmental sustainability
strategy, sets quantifiable goals for the
entire company for 2030 and longer-
term aspirations out to 2050.

The Solution
" Adopt Simulation Driven Design

B |ntegrate generative design into
their design process

" Invest in training to improve the
skills of every design engineer

® Reduce existing part material usage
by up to 15%
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Jacobs Engineerihg NelcNlelallgle ’rhe next-
generation spacesuit for NASA using PTC’ 5
Genera’nve Design solution

“Jacobs expects that using Generahve .

Design will shorten design time by 207 and

produce parts which are incredibly .

hghfwe:ghf resulhng in significant fuel

savings.’ g
Jesse Craft

Senior Engineer
Jacobs Engineering
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DESIGN FOR CONNECTIVITY

: Iy |
\Fi/iet%lla:%it’g\ssumptlons ." ICreO® 00000000000 ¢ P:‘ ThirquOFX@

Optlmlze pI’OdUCtS o TS .
to rea [. world ) i C§>
conditions ek 5
SR ET =

: S A - =
Create Virtual | -
Sensors X
Build out correct Automated Digital Twin Creo-Based Digital Twin
d ata Stre ams Driven Analysis Analysis Services
Automate digital Benefits
twin simulation Test & Optimize Understand Create

Sensor Strategies Real World Usage Digital Twins

“This slide contains forward looking information that is subject to




POGLARIS

factories...from our dealers and from the field to
understand how our riders are using our vehicles.”

Matt Emmerich
VP and Chief Innovation Officer
Polaris Industries
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SHARE DESIGNS FROM CREO IN AUGMENTED REALITY
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Collaborate with team - SRR
members via web Benefits
portal

Secure Clear Seamless
No CAD Data is Designs Shared at Natural No Data Preparation
Distributed Scale in Context Required

“This slide contains forward looking information that is subject to
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“Sales and Marketing... it’s not just about providing a '
graphic; you can provide customers with [virtual] }
products that have yet to be manufactured and... still
have a to-scale example that you can walk around and
see all the information.

Sandra Humpreys
Engineering CAD Specialist
Fujitsu



AD-HOC COLLABORATION WITH CREO AR DESIGN SHARE :
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CAD BASED DIGITAL TWIN DEMONSTRATION
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DESIGN FOR ADDITIVE MANUFACTURING

Additive manufacturing
capabilities seamlessly
integrated into Creo

Create, analyze and

optimize lattices
Parametrically and
numerically controlled
lattices
2.5D, 3D, User Defined,
Formula Driven &
Stochastic Lattices
Simulation driven lattice
structures optimization

|
—_ { W v e

\
Check, manage and L
optimize designs for Benefits
printability .
Reduce Reduce Preserve the Optimize
Errors & Waste / production Time Digital Thread Designs




(.
method

Select best suitable manufacturing

£ e
\ i A\

Additive Subtractive Hybrid

DESIGN

Manufacturing ﬁm

Validate Geometry in real time /\ AN\
using Creo Simulation Live

2010225

G

VALIDATE

DESIGN FOR ADDITIVE & SUBTRACTIVE MANUFACTURING

Lattice Creation & Optimization

2.5D, bean based, stochastic
and Formula driven

7 -«

Build Direction onolyms

OPTIMIZE

Generative Topology Optimization

Generates optimal designs from a set
of system design requirements.

Geometry reconstruction

Q_ ;o
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INNOVATIVE DESIGN - ENHANCED PRODUCTIONS PROCESSES
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Conventional

Machining

Direct machinable parts

Classic design

Machinable shapes

Mold/Cast - Cavity Machining




DESIGN FOR ADDITIVE MANUFACTURING VIDE
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S ptc

Advanced Engineering Solutions designed
this award-winning Avionics Heat Exchanger
in partnership with & ptc & %S

“With Creo Additive Manufacturing Extension, we now have
the capability to build gyroid structures. Not only that, but
we can also simulate them in real-time.”

-

e

Dr. Andreas VIahinos
CTO Advanced Engineering Solutions

... e 0o
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FUTURE CAD INVESTMENT AREAS

o

I M ‘ L
'Y ——
User Design with Model Based
Productivity Composites Definition

Core Functionality

Emerging Technologies

° )
\. o
Generative Simulation Design for
Design Driven Design Additive

This slide contains forward looking information that is subject to
change at any time at PTC’s sole discretion and without notice.
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Control Center*

Fvas!
800,

Real Time
Collaboration™

* Available only with Creo+ 56
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PTC UNIFIED SaaS PORTFOLIO ON PTC Atlas

TODAY FUTURE

N . e
@2 windchill

Unified
Saa$S
Portfolio




PTC UNIFIED SaaS PORTFOLIO ON PTC Atlas

Digital Thread / Digital Twin

Applications

gP»arena

X

& windchill Ng Creo: Q¥ thingworx s vuforia ) onshape’

o Sob & F

|dentity & User Experience Global Advanced  Analytics  Scalability Security &  Connectivity
Access Collaboration Services Compliance Integration
Management

PTC Confidential
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SaaS ON PTC Atlas OFFERING ROADMAP

/ Microsoft
TODAY Azure

E
O
S
£
2
7oy,
S

Y FY22 FY24 FY25 FY26+

Windchill+

on AWS >> Windchill Conversion > Windchill+

Digital Thread: Navigate & Creo View

Creo Generative Design

Creo+ Control Center and Collaboration

Creo+ including Streaming via AVD

>:< thingworx:

beta Solution Central Edge and Kepware

Digital Performance Management (Manufacturing)

Digital Performance Management (Service)

Vuforia Expert Capture and Instruct

Vuforia Studio

On AWS >> Vuforia Engine & Vuforia Chalk

PTC Confidential

O



." creo+ WHAT DOES IT MEAN FOR CREO

Ng Creo+

Streamlined Deployment

Simple user access and The power and proven functionality of Creo with new
E“t'ﬁebme”t seiiel tools to enhance collaboration, create greater
s oA accessibility for designers and easier administration for
IT, tightly integrated with Windchill+ or with PDM on
Enhanced Collaboration PTC Atlas.
ﬁougguﬁfﬁgt f:slig?e o No data translation
Design branching & merging o Fully upwards compatible with on-premise Creo
o | tical CAD iLiti ith on- Ise C
Scalable PDM/PLM dentical core capabilities with on-premise Creo
Simple, integrated PDM ‘ . -
Integrated with Windchill+ .’ creo pTC OHOS / Ixzf,r%mft
for PLM

e easy to use e easy to configure e easy to deploy e always up to date e

This slide contains forward looking information that is subject to
.change at any time at PTC’s sole discretion and without notice.
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CREO+ STRATEGY ROADMAP

Creo* (v1) Creo* (v2) Creot* (Full saas)
Target: FY'23 Q1 Target: FY'23 Q3 Target: Starting FY'24 Q3
PTC Control Center Creo Collaboration Full integration of Creo+ with Windchill+ to
i manage all Creo+ data across the organization
Manage organization groups and :  Enable Creo+ users the ability to :
users with focused control on the . work together in Real-time with . Offer Creo+ to be deployed locally on end-
deployed release of Creo+ and : automatic update synchronization i user machines or streamed through a browser
license entitlements : and rich feedback :

Certify PTC Atlas and Creo+ on FedRAMP to
support our DoD customers (Timeline: Fy'25)

Creo+ Entitlements & Licensing

» Creo User Access + Base License to Run of Creo

« Managed Floating Options via Creo License
Service in Atlas

Creo+ Entitlements & Licensing

» Creo User Access - Named user entitlement allowing a user to access Creo+
» Creo Licenses - Managed licenses of Creo via Creo License Service in Atlas

Data Management Support:

Creo+* will be supported with:

. . Creo+ will be supported with:
» Windchill 12.0.2.0/12.1.1.0 (On-prem) e T
. Windchill in the Cloud Windchill+ powered by Atlas

* Windchill+ powered by Atlas
“This slide contains forward looking information that is subject to change at any time at PTC’s sole discretion and without notice. _
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USER GUIDANCE IN CREO :
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Course: Update to Creo Course: Introduction to
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Product: Creo
Parametric 4.0

Creo Parametric 3.0
Product: Creo
Parametric 4.0

Author: PTC Author: PTC
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USER TRAINING WITH CREO LEARN

= Comprehensive In-Person
Tralning
o Case Studies
0 Hands-on exercises
o |nstructor demonstrations
o Knowledge Checks
o Discussion Questions
o Certifications

® Online Training Subscription
o Unlimited course enrollment

o No hardware or software
requirements - only internet
access required

o Regularly updated content

o]
[

Live Instructors

[T

Getting Started with LEARN

Y

Certifications

Flexible Class Schedule

S

A
Virtual Software Environments

Digital Student Guide

[ﬁ |
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THANK YOU
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https://www.ptc.com/
https://facebook.com/ptc.inc
https://twitter.com/ptc
https://www.linkedin.com/company/ptc/
https://youtube.com/ptc

