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What is PTC Creo?
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The right tool for
the right job

Support for both simple
and complex design



Parametric Design - The CAD Revolution PTC

1988: Pro/ENGINEER - Version 1

Samuel Geisberg




Samuel P. Geisberg’s Vision for Parametric, Feature-

PTC

based Design

« Parametric, Feature-based modeling... “Parameters”

“Feature”
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Samuel P. Geisberg’s Vision for Parametric, Feature-

based Design

« Parametric, Feature-based modeling...
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Samuel P. Geisberg’s Vision of Associativity

« Associativity and change propagation...
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PTC Creo — Next Generation Hybrid CAD

2011 PTC Creo

Jim Heppelmann
Parametric Modeling Direct Modeling
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Business Challenge: Rapid Change

Flexibility:

difficult process to understand design intent and make
changes to parametric geometry

Delete » o Protrusion id 5501
Highlighted features will be DELETED Please confirm | > ° Protrusion id 2714
or select "Options” for advanced options. » &% Group COPIED_GROUP_1
» &8 Group COPIED_GROUP_2
OK Cancel Options >> "I Hole id 3073
» &9 Group COPIED_GROUP_3

» &% Group COPIED GROUP 4
“ Round id 9169

“Round id 14213

~ Round id 9614

“ Round id 10168

Customers require the flexibility to override
design intent, constraints and relations

Inability to implement change limits creativity and innovation

© 2013 PTC 9



Business Challenge: Rapid Change

BOHSH®m @@ - 28 -0~

File Model Analysis Annotate Render Tools

Recognize and Select

B

Model Tree
() Surface Merge id 1292

(A Surface id 37713
[¥] Surface Extension id 37765

5] surface Trim id 1491
Round id 1622
Round id 1660
Round 71
D|( Mirrored Merge id 2499
() surface Merge id 2782
[ Protrusion id 2802
7 DTMB
£7 BEFESTIGUNG_UNTERE_GABELBRUECKE
&7 Cutid 3240

Round id 5062
3 Round id 11442
& Protrusion id 3032
» ¢ Protrusion id 3170
£7 DTM13
» i, Profile Rib id 4802
Round id 5646
» o Cutid 3111
» o Protrusion id 10906
£7 LUEFTUNG-ECU-SCHNITT
» o Cutid 3427
£7 LUEFTUNG-ECU-HUTZE
& Protrusion id 3595
£7 DTM8
&7 Cutid 3802
£7 DTM12
SIRIB1
o7 RIB2
&7 Cutid 8646
A, Profile Rib id 11796
7 Protrusion id 37449
A2
£7 BREMSLEITUNGSKANAL
» &9 Group LOCAL_GROUP
» DI Mirror 4
) Draft 5
) Draft6

art '69008021200" not changed since last regen.

View

Flexible Modeling Applications

t?i/ A€ mirror

(@ substitute

Move v Offset Modify
Analytic ¥ Edit Round

Transform

69008021200 (Active) - Creo Parametric

w NG

Symmetry  Aftach
Recognition

Recognition Edit Features

Q&aEo,
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Business Challenge: Multi-CAD Design/Rapid Change PTC

Flexibility:
difficult process to work with and make changes to
iImported and non-native CAD data

=B E
Model Tree °ﬁ M E M

O VENDOR_BASE PRT
7 RIGHT
FTOP
7 FRONT
%% PRT_CSYS_DEF
5% Import Feature id 40
# Insert Here

Customers require flexible modeling to
work with data from any CAD source

Inability to support a heterogeneous CAD environment limits
product development efficiency and productivity

© 2013 PTC 11



PTC

Business Challenge: Multi-CAD Design/Rapid Change

D&~ ~
File-  Home >0 0

NEele & ¢ OE B

Mew |Open | Open Last Select Working Erase Not  Model System Play
Session Directory Displayed Display Colors  Trail File

Data Settings * '~ Utilities ~

B ®

Common Folders

(] In Session

Desktop

£ My Documents
bforde0l

% Woarking Directory
Network Neighborhood
Manikin Library

lews v

L Organize ~

Common Folders

File Open
- + |3 < Users * bforde * Desktop * Creo Essentials 2.0 update * KTM Creo 2 Data *

i Tools ~

| C3 static_analysis

(3 0015060503 _prt__m_1.prt

= ‘?: Search...

x?
[ 0025050126_prt__a 4.

M) In Session | static_analysis_2 (70015060803 _prt__ m 1 prt (30025050166 _prt_ - 4§
B Favarites Desktop | Dltest (10015060903 _prt_ m_1.prt (30025060106 _prt_ - 4.
| [ 000-ktm-rcB.asm (10015100243 _prt_ b_1.prt () 0025060126_prt__ - 4.
#3 My Documents [j 00003693ka0_prt__- 4 prt (10017060303 _prt__- 2 prt (07 0025060166._prt
bfordedl (7100049190121 _prt_ - 1 prt (7710021040003 _prt__ - 4 prt (7 0025060166_prt_ - 4

b Folder Tree

% Working Directory
MNetwork Neighborhood |
System Formats
Manikin Library
3§ Favorites

| (100050153706.prt

(3 00050210706_flex03_prt__00_2.prt

| 7 00050226706 _flex02_prt__-_1.prt

[ 00050331706_flex01_prt__a 1 prt

| 09 0009050103.prt
| (7 0014060153 _prt_|_1 prt

| (7 0015060103_prt__m_1 prt

(710015060123 prt

| £90015060403 pt_m 1.prt
4

» Folder Tree

(10021050003 _prt__ - 4.prt
(10021080003 _prt__-_5.prt
[[10024060136.asm

(0 0024060136.prt

(1 0024060136_prt__00_1.prt
[0 0024060156_prt__00_1.prt
(1 0024060206_prt__-_3 prt
(90024060256 _prt__-_5.prt
(1 0025050103 prt

File name: 000-ktm-rc&.asm Date modified: 26-Sep-11 11:05:42}\&12}

(1 0025060166 _prt__ - 1
(] 0025060206_prt__-_5.
(0 00250602065 _prt__-_1
[ 0025060253 _prt_ - 1
(1 0025060256. prt

(1 0025060256_prt__—_4.
(7 0025060303_prt__-_ 1
770025060306 _prt__ - 4.
(1 0025060356 _prt_a_1.

13

Preview «

Type | Creo Files (_prt, .asm, | Sub-type

Open |' Open Subset... Cancel

© 2014 PTC
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Business Challenge: Multi-CAD Design/Rapid Change

DEEo o @& -
File~ = Model Analysis Annotate Render Tools View Flexible Modeling | Applications 2P0

= P r ® o o R ABEY @ M ¥

(@ Substitute

Boss Boss with Cut Round Geometry Move v Offset Modify Pattern ~ Symmetry  Attach Remove
Secondary | Rules Analytic ¥ Edit Round Recognition Recognition
Recognize and Select Transform Recognition Edit Features
o & & Q& Q@S @ B % E
Model Tree “ﬁ b ﬁ v
5% new_rim_NX(108,2901205)
2NEW_RIM_NX
5} Import Feature id 4
£7 DTM1
£7DTM2
£7DTM3
# Insert Here
» () Sections
—F @ [ ] ] Surface Regions v

© 2014 PTC 13



It's All About Use Cases!

1. For Late Stage Design Changes or Rapid Change...
— Real examples of truly obsolete design intent can be found easily in the real world...leverage
them in your discussions
— Real examples of rapid change for concept design are everywhere — FMX enables this use case
in a real, compelling, unique way!

2. For Multi-CAD
— FMX offers a unique re-parameterization and even design intelligence recognition that can be

intelligently linked back to the original design via ATB.

3. For Simplification for CAE...
— FMX offers a unique opportunity to intelligently connect a simplified model and the design

model.

— Our remove tool has been benchmarked against NX’s and found to be superior — not by us but
by Toyota.

— Connection with inheritance technology or even ATB (to non-native CAD) makes our story
unique

© 2014 PTC 14



Simplification for CAE - Defeaturing Models

Demo in PTC Creo Flex Modeling Extension

BOSEo -8 8-~

File v Model Analysis Annotate Render Tools View Flexible Modeling Applications Z D e = 9

8 By copy 3 User-Defined Feature g 7 Axis r\l 7] ok Revolve T Hole D orat v (. | Mimor 3| Extend R Project ,@ [ Fin *19

= £ Fn & [ -

3 7 Paste ~ B Copy Geometry ' Point ¥ o - & sweep ~ P Round Shell Trim  °7| Offset [ Thicken [~ style

Regenerate Plane Sketch  Extrude . Pattern Boundary Component
v X Delete ~ E Shrinkwrap 3{: Coordinate System 6’3 Swept Blend Q Chamfer ¥ {Z Rib ¥ v fe Intersect ] Solidify Blend ) Freestyle Interface

Operations ¥ GetData v Datum ¥ Shapes ¥ Engineering ¥

SN NN = M Al 5
Model Tree ﬁ M @ Y

[ W10275747-PS.PRT -
7 RIGHT
7 TOP
/7 FRONT
2¢x ORIGIN
FAX
iAz
FAY
£7 MITTE_OBEN
73 Curve id 35236
» & Protrusion id 17760
o PNT2
/7 CHANNEL_RAST_A
/7 CHANNEL_RAST_B
/7 BINDER_1
/7 DOORLOCK_LATCH
» o Protrusion id 22421
2D Draftid 18063
/7 CENTER_FOOT
) Draftid 80109
Shell id 13088
» 7 Protrusion id 40945
) Draftid 85118
» 7 Cutid 35039 v

Surfaces ¥ Model Intent ¥

§° '3 ) “ Smart v

© 2014 PTC 15



But, What About...

...using FMX - features as “regular” features




Flex Move...? PTC

© 2014 PTC



Flex Move?

\

Geometry
Pattern

Surface Copy
w/ Transform




Flex Move?

Copy, Transform, Extend,
Trim, Solidify, Add Round

)




| Modify Analytic

Flex Offset

*fndividupl Surfaces

© 2014 PTC 20



Remove, Offset w/
Substitution, Round

= N )

[ Flex Substitute ]\

© 2014 PTC 21



Hybrid CAD — Example #2

Rib Move

BOSs@o -8 -0~

File~ | Model | Annotate Analysis Render Tools View lan Flexible Modeling Applications 2 PC-0
jff %y @@ User-Defined Feature D f\, l:[j o m D & @ (] § H
@ v B Copy Geometry v | 9>
5 Measure

+ % v [® Shrinkwrap 5(« & - v J -

Operations ¥ Get Data v Datum ~ Shapes ¥ Engineering ~ Editing ¥ Surfaces ¥ Measure Model Intent - N
@ @ a2 %2 [G7]

B® Q& E O % E

Model Tree “ﬁ > g v
(3 3780853 PRT =

x3533986_CS

£7 CASTING_JL

£7 DTM20

£7 DTM21

» &7 SUMP_BODY
» s SUMP_TRB-PROFILE
» sp SUMP_CPR-PROFILE
» s FRONT_BOLT_CLEARANCE
» £ Group COPIED_GROUP
» &7 SEC_F_TAPER
7 BOLT_CLEARANCE_RADII
 SUMP_CPR_EDGES
3 SUMP_TRB_EDGES
» 7 DRAIN_FLG_PROFILE
» 7 DRAIN_FLG_DRAFT
(IDRAIN_FLG_MERGE
< DRAIN_FLG_TOP
1 OIL_DRAIN_FLG
£7 DRAIN_FLG_CHAM
S CHAMFER_REF
» & OIL_DRAIN_FLG_CHAM
3 OIL_DRAIN_FLG_RADII
9 OIL_DRAIN_FLG_FILLET
» sl TRB_NOSE_CONSTRUCTION
» s TRB_SUMP_NOSE
» sp TRB_NOSE_TOP
» &7 TRB_NOSE_FLANKS
9 TRB_NOSE_RAD
» s TRB_END_BOSS
3 TRB_END_FILLET
» & INLET_FLG_PROFILE
» 7 INLET_FLG_TOP
» & INLET_FLG_BOTTOM
GIINLET_TOP_MERGE
GIINLET_BOTTOM_MERGE

s < TDD_CLANGE

v

TF @ \Reference of datum outline (id 7625) is no longer in geometry; using default. o ] Smart v

© 2014 PTC 23



To Flex or Not to Flex...

« Remember, Flex Features they are engineered to be very robust...
— Intelligent, regenerated, logical surface sets

— Automatic surface extension and intersection with control
— Automatic round removal and recreation with control

— Automatic reference forwarding

— Propagation through recognized patterns

« Just like any other features, Flex Modeling features can be used or abused.

 Use cases that will show real value...

© 2014 PTC 25



Truly Obsolete Design Intent — Examples

Impressive Results...

Scenario Creo? Time Conventional Time Comments

Flange geometry moved in both

NEW'fﬂfﬁ't ﬂar?ge on 4 minutes 15 minutes approaches in a similar length of time but
turbine housing ' much harder to fix all the round issues in

std approach

: : : 3 minutes 3 minutes _ . L
Moving rib on bearing Rib moved in both cases resulting in similar
housing round fixing issues
Remove one heat shield S minutes 15 minutes Slightly longer to delete and move boss in
boss on turbine housing ' standard approach. Much longer to repair
and relocate second all rounds.

Inlet modification on 2 minutes | 180 min (estimated) Major difference because of moving the
compressor cover ' original sketch planes for the outlet
connection

© 2014 PTC 26



Concept Design Best Practice

Concept Design

Aesthetic Design 2D Engineering Design 3D Engineering Design
Focus on visual aspects Concept design work is Early stage engineering
of the design. Need to done in 2D before concept work to rough
build highly pleasing transferring to 3D out design ideas in 3D

freeform shapes

| I
E.g.: Intake Manifold E.g.: Gearbox concept
Product Creo Sketch [ Creo Layout ] [ Creo Direct
Freestyle Flexible Modeling

ISDX

27
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. Intuitive Freestyle Modeling

X
10 times faster than in Pro/ENGINEER

Quickly create freeform shapes and surfaces
Leverage sub-divisional modeling
Deliver high-quality engineering surfaces

Speed concept design for simple or complex
shapes

“The Freestyle capabilities in PTC Creo Parametric was one of the many product announcements
that struck me as fascinating. Just the idea of having incredible ID software as a freebie within PTC
Creo was one | wanted to explore further. We recommend that users who do any industrial

design begin using these capabilities in PTC Creo right away.”
- Ray Kurland
Technicom

© 2014 PTC 28



Stylized Design: Intake Manifold

File » Model Manikin ~ Tools  View

<, 79 User] |
3 + n 73 User-Defined Feature 3 Create x'(’“p

Peste v 4" Copy Geometry R

Regenerate — DOrag
- ® (Mg Shrinkwrap Components
GetData *

e F - ]

Analysis Annotate Render

Operations *

ThIEEED o

Fl®

Model Tree

Component ™

-
R . I

Fe.. [i]Master Rep

# Insert Here

eneration b p has been stored.

Applications

Plane

' Foint ¥
Coordinate System

Datum ~

By

Ske

ti

U7 Hole
7 Extrude

Cut & Surface

Pattern

Modifiers ¥

0 |];|]E| Exploded Vi

ppearance

Galery » % Edit Position

Model Display ~

© 2014 PTC
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Display
Style *

Component
Interface

., ] Parameters

Switch Symbols
Publish  Family
Geometry Table (| Relations

Model Intent

Bilof  Referen
Materials Vi

Investigate *

-




Concept Design Best Practice

Concept Design

Aesthetic Design

Focus on visual aspects
of the design. Need to
build highly pleasing
freeform shapes

E.g.: Intake Manifold

2D Engineering Design 3D Engineering Design
Concept design work is Early stage engineering
done in 2D before concept work to rough
transferring to 3D out design ideas in 3D

gIPAEG\éISE\:V i END VIEW STAGE 4

E.g.: Gearbox concept

Product Creo Sketch

\

Freestyle

ISDX

[ Creo Layout ] [ Creo Direct

Flexible Modeling

30
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PTC Creo Layout — 2D Concept Design Capabilities

OEo o -BF i+ CEMDO001 (Active) - Cre
File » Design Annotate Data View .
O L, DO L7 2 ata Importing
= 8 = . s ol
E] B ny spline o =
Paste Import Palette  Select Line Line ¥ | Arc ¥ Rectangle Circle = Fillet ¥ Chamfer
- G style~ - - £F Plane
Clipboard Insert Select v Format = Draw ~
I. {TH
3 B Q&&= m) 20 C 0
* Structure 4 \ ! 3.0
SVB50-FORK-LEG-ASS
T . @, @, . . @, @, .
+
SIGN-—
A
, .
110.00
8 Detailing
4200 i
Zae g
¥ Property +
All Property Tags - (A @, . C C
COORDINATE_SYSTEMS
ror N
! v oviee ~ ~
g ‘Uncategorized = Offset Patter EEEM . = . = .
ublic —
Test Size:4000  FarmatNONE | | ] ( Ho
L]
,F‘ @' * Shift disables snapping and hotkeys "G”, "L", and "P" provide advanced guide controls.
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PTC Creo Layout — 3D Integration Capabilities |spintegration P [

» ([ 01-51200_SKELPRT

b 7 0151000 LAOUTCE D|rect Assem bly

» (J 0151284 PRT

» s Revalve 1
¥ InsertHere

Full Associativity

© 2014 PTC -



PTC Creo Layout

Gearbox Concept

0@~ Fr-jl~ GEARBOX_LAYOUT_COMNCEPT (Active) - Creo Parametric 2.0 @ oz
File~ | Design | Annotate Data View AW S°Q
725 Y ocut [] Restrict ; - Elipse * | ~ b Mirror fea 1
= 7o SO0y = X 7L ’ i
3 T; Select Al ° Ay spine o = Make Comer o v
'a Import Palette  Select . L Line Arc  Rectangle Circle Fillet Chamfer Construction  Pattern __ i Dimension Constraints
tF = - v - - - v  [7Pane v X Mode v SF TrimSegment ke -
Clipboard Insert Format = Draw ~ Modify = Arrange Design ntent
x
8 G ale alom e

* Structure +

[ 142 PLANETARY_GEARBOX
£ STAGE_2_D_FAUT
STAGE 3 D_FAUT
GEAR_BOX_LOW_SPEED_INPUT
GEAR_BOX_HIGH_SPEED
LOW_SPEED_CASE_D_FAUT
R_BOX_STAGE4
RING_GEAR_STAGE4
5T4_SPACER_D_FAUT
ST4_PLANET_CARRIER_PLAT
© ST4_PLANET_CARRER_PLAT
ST4_PLANET_ASM_D_FAUT

>

AlTags

STAGE 4

% SDE_VIEW_PLANET_GEARS

:SDE_VIEW_SPACERS

SIDE_VEW_SUN_GEAR

SIDE_VEW_RING_GEAR

ERING_GEAR
1:LOW_SPEED_CASE

* Property +
o

All Property Tags
CONSTRAINT
[ &% {DIMENSIONS

SIDE VIEW
STAGES 1 -4 END VIEW STAGE 4

Uncategorized
Fublic

Text Size:5.000  Format MONE
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pTc - PTC Creo 3.0 Outlook
Highlights and Roadmap



PTC Creo 3.0 Strategic Initiatives

e Multi-CAD Design
— Data Exchange
— Flex Modeling

« Concept Design
— PTC Creo Direct
— PTC Creo Layout Integration Improvements
« Layout DSF w/ accept/reject workflow
« Design Exploration
— Freestyle/Surfacing Improvements

« User Adoption
— New Welcome Window
— Better, more Integrated Hardware Libraries
— Better App Behaviors and Help
— More Immersive Environment

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC 35



Multi-CAD Design with PTC Creo 3.0

Introducing the Truly Heterogeneous Assembly (THA)

“Truly Heterogeneous” °
Assembly

pS SOLIDWORKS .

F& 975 CATIA

Forward Looking Information Subject to Change Without Notice

THA Is a Creo assembly
containing non Creo data.

Open 3rd party CAD data as if it
were native Creo data

THA assumes that foreign source
models are maintained by the
foreign CAD tool.

Updates to 3rd party CAD data
behave like Creo native updates

Objects appear in their native form
in the Creo model tree

— PTC Confidential and Proprietary © 2014 PTC 36



Multi-CAD Design — Today vs. Creo 3.0

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC 37



Multi-CAD Design PTC

Truly Heterogeneous Assembly (THA) in Action

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC



Multi-CAD Design with PTC Creo 3.0

Improved PTC Creo Flex Modeling Extension

* New User-Efficiency Capabilities
— Flex pattern — drives patterns across varying
topology
— Round/Chamfer recognition and editing
— Pull option — streamlines special cases
— Inferred refs for Move by Dimension

 New Geometric Control Capabilities
— Tangency propagation and 3D solving
— Add solver conditions to moving geometry
— Support conic and C2 rounds

» Benefits
— Better performance with round/chamfer
recognition
— More intuitive results with Pull option

— More efficient geometry editing with the
solver and inferred references

— Broader use case support with new rounds

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC 39



Concept Design in Creo 3.0

Creo Direct Improvements L 92494
Mew e B
- Broader, Deeper Design Workflows — |nstneex %]
— Richer live toolbar provides broader options ! t5 shared instance L j M35
— Live toolbar remembers favorites A Copy of Instance

— More intuitive, faster selection
— New tools for Assembly context design:
* New visibility controls
* New component, new copy, new instance
 Standard parts library
— New tools in sketcher
* Relative dimensions
 Improved sketching guides

* Robust Geometry Capabilities
— Intelligent round/chamfer recognition and editing

— Comprehensive tangency control
— New geometry operations: Pull, Substitute

— Significantly improved geometry operations: Offset,
Pattern

* Benefits
— Faster, more flexible 3D Concept Design

— Improved tools for CAE and tooling design

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC
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Concept Design in Creo 3.0

Improved Conceptual Design with Creo Layout 3.0

° Concurrent Layout Des|gn File » Design Sublayouts Annotate Data View
3 (i
. [ V¥ 55X
o R|Cher, More Capable 2D-3D ~ R
I nteg ratlon | : Create Manage

— 2D design change notification
_ 3D preVIGW | E ations Show Differences
— Accept/Reject workflow I T B

ethis Restor Upl*gte | Close
Change Hctlflcatlcn IJ[::?

Close

« New and Improved 2D Authoring
Capabilities

\|

— Dependent copies Checkpoints Tree [ *
— Cross hatching | X vV
. . ol & Design Test
— Better snapping & guides e
{0 v \/ Entry Checkpoint
« New Design Exploration Mode | Iy s et
— Explore multiple design branches :‘”“ # New Checkp:
. . WV 2. Checkpoint 2
— Save design checkpoints B W/ 4 Checkpoint 4
X
T — J

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC 41



Concept Design with PTC Creo 3.0

Improved PTC Creo Mathcad Integration DSEo o2 F -~

File » Model Analysis Annotate Render Tools View

« Capabilities —
~ Embed a Mathcad object directly inthe PTC | 4 & 2 = M)
Creo deS|gn Welding rgzﬂ Simulate E;E;JT: Matﬂ.:ad
— Each object can have its own associated Engineering Simuation | i iathcad
Mathcad object — assembly, parts & il Insert From Existing
— Mathcad object can be edited side by side
with PTC Creo session Hodel Tree e
— Search enabled for any Mathcad embedded R ORLEL L
worksheets File Edit Ins Math Input/Output Funct
— Integration works with Parameters -
* More streamlined | Math Soe o) e | Dot
- Easier to set up and understand e v & Regers 4 |
- 2-way communication between worksheet | <> D civcsoun 0% o B!
and PTC Creo IGG:F'E’—“ = EEE’M -
. Beneflts :RD Fii&;k :dit Parameters T
— No concerns about separate management . [E“ patheas T|Ph || Eerroons
of Mathcad object A0 raeroy v )
— True engineering notebook embedded in = F R
. () PRTO00S_BOARD.PRT.
the PTC Creo environment e
[J PRTO00S_BOARD PRT

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC



Concept Design with PTC Creo 3.0

Design Exploration Extension “DEX”

« Capabilities
— Evaluate multiple, branching design
alternatives

— Works in Part mode, Assembly mode, Sheet

Parametric session A3 ~ A.3x A3y

Metal, Mechanism, Welding S @ .......... {L
DEX session

_ Available as part of 2D-3 handof o N B

— Design alternatives stored locally, outside of ;;x
PLM system. Checkpoints| —
« Encrypted - not reusable for other purposes timeline| /\
 Can be restarted across multiple sessions [ cp1 e
— Each checkpoint is fully restorable, as is the :

baseline design 4\
— Choose your final design when you're [

confident you've got the right choice! cP4
— Review your design alternatives in a

checkpoint view or timeline view ‘m

« Benefits . "
— Completely safe environment for free
evaluation of “what-if” scenarios /\CP9
« No limit to number of checkpoints |

* No limit to number of branches l

— No concern about managing incremental
backups on disk

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC 44
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Concept Design in Creo 3.0

' FREESTYLE-ALIGN-ENHANCEME
|I I I roved Sul Ia( :II l Filev | Model Analysis Annotate Render Tools Vie Flexible Modeling  Applications | | Freestyle
i ar & Aign v C e
t A A
e i i i

* Freestyle
— Align to external curves/edges e 13-

— Combine parametric control with
freeform organic concept development

— Add taper to freeform concepts

ISENENE:E SNENENE
cooounanMm

» Style & Rendering

— High degree sweep surfaces w/
connections

— Curves from a surface isoline
— New connection analysis

— Best quality boundary blend ever with
Degree 5 surfaces

* Benefits
— Easier boundary control and analysis of
organic shapes
— Easier prep for injection molding
— Highest quality parametric surfacing ever

— More immersive, realistic design
environment

Forward Looking Information Subject to Change Without Notice — PTC Confidential and Proprietary © 2014 PTC 45



Creo 3.0 User Adoption Improvements

New Welcome Page
— Getting started info
— What's new
— Help

Improved, App-Specific Help
— Much better performance
— Richer content

Standard Hardware Libraries
— Intelligently matched library of Bolts, Screws, Nuts
and Washers.

— Automatically create hole on placement

CAD model preview

Improved Access to COTS Hardware
— Broader object availability

— Improved workflow in embedded browser
— Significantly improved access to local content

res——

Agathon

...............

Forward Looking Information Subject to Change Without Notice — PTC Co



PTC Creo 3.0 User Productivity and Adoption

Graphics Improvements Create Better Design Environment

4 N ™
1
_ | Open GL J { Rendered )

L Which one is Rendered? J

Forward Looking Information Subject to Change at PTC’s Discretion 47



PTC Creo 3.0 User Productivity and Adoption

Graphics Improvements Create Better Design Environment

« Capabilities
— Phantom effect in assembles for activated
components
— Reorient model normal to face
— Order independent transparency
 |mproved performance and added support for nVidia
« Allows for faster transparency display
* Less artifacts due to sorting
— HDR support in shade with reflections
» HDR image for reflections (displayed in perspective)
 Control HDR intensity, saturation, rotation, zoom and
height
— Realistic bump mapping
« Bump maps now appear in regular graphics
 Procedural bumps also supported

» Benefits
— Immersive design environment
— Model appearances approximate rendering

e ——
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PTC Creo Release Schedule

(excluding PTC Creo View & PTC Creo lllustrate)
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PTC Creo 3.0 User Productivity and Adoption PTC

Improved Surfacing with Freestyle
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